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WERE A SUCCESS... 


Along the route of the Atlantic pioneers, Aleock and Brown, were the 
hazards of fog, low-cloud and storms. The Vickers Vimy served the 


two Englishmen with unflagging performance, but 
ay : all might have been in vain if the Kelvin Hughes 
= : instruments had not also matched the occasion and 


The Atlantic never relents and flights like the 
record-breaking crossing by the Royal Air Force 
Canberra owe just as much to fine instruments 
...to more intricate and more accurate instru- 
ments than ever were dreamed of only thirty 


years ago... again by Kelvin Hughes, 


KELVIN HUGHES 
HELPING THE WORLD TO FLY 
KELVIN & HUGHES (AVIATION) LIMITED . BARKINGSIDE & BASINGSTOKE 


Sole Sales Concessionaires : 
SMITHS AIRCRAFT INSTRUMENTS LIMITED 


CRICKLEWOOD «+ LONDON + NW2 + ENGLAND + TELEPHONE: GLADSTONE 3333 ¢ TELEGRAMS: AIRSPEED, TELEX, LONDON 
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Ca 


This one’s easy — but when it comes to designing the right 
kind of springs and presswork for a specific job, then you 
may be only too glad to have us help you out. We’ve been 
designing and manufacturing springs and presswork for close 
on a century ; turning them out by the million ; and as 
accurately as if we were watch-makers ! The “ know-how” now 


at our finger tips is quite amazing — and it is freely at your service. 


pressworx 


HERBERT TERRY & SONS LTD, REDDITCH, ENGLAND 
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cline Captain 


BRITAIN’S 
AIR UNIVERSITY 


CAN TRAIN 


FOR CAREERS 
IN CIVIL AVIATION 


FLYING 
NAVIGATION 
RADIO / RADAR 


AERONAUTICAL 
ENGINEERING 


A Member of the Hawker Siddeley Grour 


For details apply tae the Commandant 


AIR SERVICE TRAINING LTD. HAMBLE SOUTHAMPTON. 
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The Short Seamew S.B.6 
light anti-submarine aircraft 
for the defence of sea 
communications. Specifically 
designed for operation 
from the escort carriers of 
NATO Forces and for 
inshore maritime patrols 
from small coastal airfields 
Particular attention has been 
paid to the achievement 
of a light though extremely 
rugged construction; to 
ease of maintenance as well 
as the simplicity of all 
ancillary services. Ordered 
for quantity production 


for the Royal Navy. 


THE FIRST MANUFACTURERS 
OF AIRCRAFT IN THE WORLD 


Short Brothers & Harland Ltd., 
Queen’s Island, Belfast. 
London Office: 
17 Grosvenor Street, W.1 
@ 35 
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SPECIFICATION 


Range 


Standard 
Settings: 


Accuracy: 


0.72 M. to 1.5 M, 


77M., 83M. 


+ 0.005 M. of the pre- 
set Mach Number with 
a differential of 0.005 
M. altitudes below, and 
to within 0.01 M. at 
altitudes above, 40,000 
feet. 


Vibration: 


Acceleration: 


Weight: 
Connections: 
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R.A.E. Technical 
memo. No. es. 
(Central region). 
R.A.E. Technical 
memo. No. DES. | 
Grade A4. 

13 ozs. 

Electrical, Plessey Mk.4 
6 pin plug. Pressure 4” 
B.S.P./A.G.S. union or 
diameter pipe con- 


20 NOVEMBER 1953 


MACH SWITCH 


This is a pressure-ratio switch operated by 
forces proportional to pitot and static 
pressures, It may be used to operate a 
warning or control device such as alteration 
of trim, when aircraft approaches a 


pre-set mach number. This instrument 


nection. 


Control Cir- 5 amps 24 v D.C. 


Temperature — 20°C. to + 50°C. 
cuit rating: Change over contacts. 


requires an anti-vibration mounting. 


Fe 
AUTOMATIC 
CONTROLS 


eae Merthyr Tydfil 666 


TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES 


~ 


Practical features in ‘“‘Motor Transport’’: 3 


Vehicle Road Tests 


Motor TRANSPORT’S vehicle road tests are widely 
known (and greatly appreciated) for their impartiality 
and accuracy. Covering all types of motor transport 
vehicle on the British market, goods and passenger- 
carrying, they provide the fullest possible details of 
fuel consumption, braking, acceleration, hill-climb- 
ing and genera] performance. The vehicle’s specifi- 
cation is included, and the reports are illustrated with 
diagrams and photographs taken under actual test 
conditions. You won’t regret the time spent in keep- 
ing ahead by reading MoToR TRANSPORT. Order it 


from your newsagent. Every Friday, 4d. 


MOTOR TRANSPORT 
Dorset House, Stamford Street, London S.E.1 
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The Battery 
of the Jet Age 


On the Comet you'll find some remarkable Dagenite Batteries that we 

designed in consultation with de Havilland. A fully-charged battery of this new type 
can give 6 successive starts to the Comet without any charge during intervening 
5-minute rest periods. Not bad for any battery—let alone a battery with the lowest 


weight/capacity ratio yet achieved in jet aircraft battery construction. 


Dagenite Aircratt Batteries 


PETO AND RADFORD - 137 VICTORIA STREET - LONDON - SW? 
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Expectation 
of Life 


After ten years experi 
ence on most British Ser 
vice and Civil Aircraft the 
life of the Saunders 5.P. Aero 
Cock before overhaul has 
been established as five years 


Overhaul is simple, as any part 
can be replaced. The ultimate life 
of the cock is almost unlimited 


Maintenance of the Spindle Seal can be 
executed without removing cocks from the 
pipeline. The reason for this is that in the 
OPEN or CLOSED positions fluid pressure 
is not applied to the Spindle Seal even under 
pressure, This important characteristic re- 
duces the fire hazard, since a continuous 


NG 4 leak from the Spindle Seal cannot occur 
a A A As an insurance of long, useful 


life install Saunders S.P. Cocks 
for all aircraft fluid control 


SAUNDERS VALVE es: COMPANY LIMITED 
Aircraft Division 
BLACKFRIARS STREET - HEREFORD © Head Office: CWMBRAN, MONMOUTHSHIRE 


THE TRUE ECONOMY OF THERMIONIC TAPE RECORDING 


lies in the fact that the tape can be 


used, erased after the monthly period 
of storage laid down by 1.C.A.O. and The 


re-used indefinitely. Given a monthly T H E R M 10 N I C 
period of storage as laid down and MULTI -CH ANNEL - 


written off over five years the tape 


costs 0.67d. per channel per hour. As AIRPORT 
the tape is then only used once per RECORDER 


month its useful life will be consider- 


ally in excess of five years, by which 


ume it wil be written off and further 

usage will then cost nil. In using non-expendable material as the recording medium the 
operating costs of the Thermionic Multi-Channel Airport Recorder are therefore cut 
down to the absolute minimum while the records are still stored for the period laid 
down by I.C.A.O. It should be noted that for security reasons there is no erase feature 
on the Recorder itself. This is carried out on a separate, bulk erase unit which is 
stored under lock and key, thus ensuring that erasure of messages is effected only by 


authorised personnel. 
Further details and specifications on application to :— 


THERMIONIC PRODUCTS LIMITED 


leaders in the field of magnetic recording 


AVIATION 


ro 4 


AND 
Ip, 
BRUSH CRYSTAL COMPANY LIMITED 
HYTHE SOUTHAMPTON e ENGLAND 
Telephone: Hythe (Southampton) 3265/9 Cables: Technico, Hythe, Southampton 
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BOULTON PAUL 
POWER CONTROLS 


are made in a wide variety 
of sizes and arrangements, 
tailored to suit the aircraft 
for which they are designed. 


are supplied in self-contained 
units which can easily be made 
accessible for quick removal 
and replacement 


can be tuned and tested while a 
off the aircraft, permitting 
rapid servicing of civil air- 
craft or repair of military 
types in active service. 


have no long pipe runs exposed 
to damage from enemy action. 


are sensitive, accurate, stable, 
reliable and safe. 


ART LTD. 


7 

MY 
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16 mm 
CINE 
AIRCRAFT 
CAMERA 


An entirely new camera designed 
for high definition photography of 
air-to-air and air-to-ground subjects 


W. VINTEN LTD. + North Circular Road + Cricklewood - N.W.2. Tel: GLAdstone 6373. 


( HA LLS§ aircraft finishes 


= 


(APPROVED BY and A.R.B.) 


Durable, attractive coloured Wrinkle ”’ finishes by 
John Hall & Sons (Bristol & London) Ltd. are supplied to 
Vickers-Armstrongs Ltd. for 


THE VISCOUNT 


Photograph by courtesy of 
Acropl.ne” 


JOHN HALL & SONS 


(Bristol & London) Led. 


HENGROVE, BRISTOL 4, and 
1-5 ST. PANCRAS WAY 
LONDON, NWI 
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Aircraft 
Equipment 
for Airports:— 


Two products 
of our rapidly 
expanding 
e Model of Maintenance Dock for British European Airways’ Elizabethan Class Aircraft. 
6 0 m m e r C | a | The actual Dock is now in full operation at B.E.A. Engineering Base, London Airport. 
Division 


Passenger Steps in production for B.O.A.C. to serve Comets and eventually Britannias 


on Empire route Airports. Adjustable hydraulically for height and easy to handle. 


The Company’s Aircraft Design and 
Manufacturing capacity continues to 
be engaged on experimental design 
work and large-scale production 
for the de Havilland Aircraft 
Company, Vickers-Armstrongs 
Ltd. (Weybridge and Super- 
marine) and D. Napier & 

Sons Ltd. 


THE HESTON AIRCRAFT COMPANY LTD. 


Heston Airport, Hounslow, Middlesex. 
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STEEL BUILDINGS 


AND HANGARS 


200 ft., 120 ft., 100 ft. and 80 ft. clear widths. 
Any length and height. 
All inside space usable and free from obstruction. 
We erect. 


WRITE OR PHONE: 


BELLMAN HANGARS 
LIMITED 


TERMINAL HOUSE, LONDON, S.W.1 SLOane 5259 
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ON/OFF WORKING PRESSURE 
1,500 p.s.i. GAS OR LIQUIDS 


FULL BORE 


A.1.D. APPROVED 
CONTRACTORS TOM.0o.S. 


I.V. PRESSURE CONTROLLERS LTD 


FORGE WORKS, 844, BATH ROAD ~~ 
CRANFORD, MIDDLESEX Phone HAYES 2809-1203 | 


Constant quality and 

craftsmanship of the 

highest order have 

made Pioneer” 

Oilseals the 

certain choice 

of firms of 

great national 

importance 

and discern- 

ment. Our 

latest plant 

extensions 

now make 

available quan- 

tities of seals, 

large or small, 

to users who, like 

ourselves, take a 

pride in their 
products. 


Pioneer delivery dates are dependable 


‘PIONEER SYNTHETIC RUBBER 


A Company of the FENNER Group 
Send for catalogue to: 
PIONEER OILSEALING & MOULDING CO. LTD 
Cottontree Works, Colne, Lancs. Telephone: Wycoller 411-2 
B'ham Sales Office : Empire House, 159 Ge. Charles Street, B'ham 3. Phone: Central 1992 
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DC-6A TAKES FIRST PRIZE 
IN TRANSPORT DIVISION IN 
INTERNATIONAL RACE 

FROM LONDON TO CHRISTCHURCH 


Fully loaded with 64 passengers, 12 crew and a 
heavy cargo, a KLM Douglas Liftmaster (DC-6A) 
recently flew 13,100 miles from London to Christ- 
church, New Zealand, in 47 hours, 38 minutes 
actual flying time. 

This superb performance easily won first place in 
the transport division for the giant Douglas DC-6A 
under a handicap formula which rewards the effi- 
ciency of transport aircraft operating long distances 


FLIGHT 


with emphasis on low overall cost per ton-mile 
of payload. 

The Christchurch race was the first such test of 
efficiency since the Robertson Trophy race in 1934. 
Here, too, the handicap section was won by a 
KLM Douglas airplane — the sturdy DC-2. 

Building planes that can be produced in quantity 
to fly farther and faster with a bigger payload is a 


basic concept at Douglas. 


CHRISTCHURCH 
NEW ZEALAND 


fs 
PERFORMANCE £4. 
| 
Depend on re 
: f 
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Eyes over the waves... 


The Avro Shackleton is a long range ocean patroller 
without equal. For the Shackleton is a darge aircraft. 

There is ample room to carry a relief crew—so the watch 
is always fresh; ample room to house the most elaborate 
and efficient radar equipment. To support this tireless and 
penetrating vigil there is a most formidable armament. 
The Shackleton’s bomb bay will take a vast load of depth 
charges, bombs, and the latest anti-submarine weapons. 
Her range is as impressive as her size. The 4 specially rated, 
Rolls-Royce Griffon engines combine great power with 
real fuel economy at operational altitudes. She can span 
and scan great tracts of ocean in only one flight. 

Should the menace of war once more lurk beneath the seas 
it will get short shrift from the Shackleton. This aircraft 

is death to submarines .. . death that is swift, and certain. 


A. V. Roe & Co. Ltd / MancuesTeR 
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A DC-3 Successor There Must Be 


E were pleased last week to publish Mr. Karl Larsson’s excellent review of 
Wi: requirements and tenders for the DC-3 replacement. We were also rather 

cross with him for beating us to it, for we had just such a review in preparation. 
The illustrations, already selected, we used with his paper; but so far as the stories are 
concerned ours would have had a different ending. With a dollar-wise North American 
outlook no one could find much fault with his conclusion as written, but the result 
of his survey and deliberations is depressingly negative—namely, that there is little 
chance of the Canadair CL-21, for one type, materializing unless some sort of Government 
backing is forthcoming. And that, unfortunately, is what most other would-be manu- 
facturers have said or are thinking. 

Although it would not be found listed among the requirements of the DC-3 replace- 
ment, a price comparable with that of the ex-Service Dakota is one of the things of 
which operators still dream fondly. The cost-difference between a surplus transport 
just post-war and a new one in the year 1955 comes as a nasty shock which small 
operators have tried not to think about. It is the difference between £5,000-£10,000 
and £100,000-£150,000. But replacements DC-3 operators all over the world must 
have, and it will eventually prove more expensive—to the extent of putting them out 
of business—to be without aircraft than to foot the bill, somehow or other, for the right 
kind of new equipment. 

If a new design is to be ready for use by the time the majority of the 1,500-odd DC-3s 
still operating have to be withdrawn, work must start without more delay. As many 
as half of these old faithfuls will probably be succeeded by something larger and more 
elaborate (and requiring better airfields); but quite a number of direct replacements will 
also be called for, and many new requirements for such a machine are to be expected. 


A Bird in the Hand 


In the meantime, DC-3s slog on, some change hands and others yield to rejuvenation 
treatment; and all the time the small airlines, operating aircraft up to this capacity, 
increase in number and scope—as undoubtedly they will continue to do. One happy 
result, at least, has been to bring a British feederliner further into the picture. This, the 
Heron, has much to offer, and by the latest standards its cost price may be described as 
modest. While for the operator it may not be the most economical way of tackling the 
job, from the passenger’s point of view there is much to be said for twice-as-frequent 
services with machines of about half the size. Thus, two aircraft representing £90,000- 
worth of equipment might be used to handle the same work as, say, one new £120,000 
DC-3 replacement. A machine such as this D.H. product would also permit consider- 
able flexibility on feeder routes and could, as a sideline, handle Rapide traffic from 
light-aircraft fields. 

Small and simple as it is, the Heron conforms with current views on the safety value 
of having four engines. This is particularly important outside the first-class airfields 
and fully-aided areas of Europe and the United States. Mr. Larsson’s pronouncement 
on this important topic, incidentally, leaves us somewhat nonplussed. After advancing 
some of the accepted reasons for having only two engines, he goes on to argue that the 
twin-engined aircraft operating on both engines has 100 per cent surplus power, and 
therefore has an advantage over the four-engined one, which has only 33 per cent. A 
case, perhaps, of figures being made to prove anything? 

But to revert to the main theme. Obviously, if a government were to place an order 
for, say, 75 transport aircraft of DC-3 size the whole position would be changed. We 
have not heard the views of the R.A.F. on a new medium transport to take over the 
duties of the remaining Dakotas and the Valettas; but if they are, in fact, definitely 
contemplating a replacement then it would be of enormous value to the British manu- 
facturers if they could say so. The promise of a military order—even at a later date— 
should tip the scales in favour of an immediate start on the construction of an appropriate 
prototype. And it may well be a case of the early bird catching the bulk of the orders, 
which must assuredly be placed—and very soon. 


— 
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FROM ALL 
QUARTERS 


Comet 2s for C.P.A. 


N order has been placed by Canadian Pacific Airlines for 
three Comet Series (Rolls-Royce Avons), with an option 
on a fourth. 

The airline envisages the use of the Comet 2s initially on a 
trans-Pacific service between Vancouver and Sydney, cutting 
the flying times by about one third. This is a development 
of the original programme for a Comet la service between 
Australia and Honolulu; the service, it will be remembered, was 
withheld because of the destruction of the first aircraft on 
March 2nd, 1953; but the company’s jet policy continues. 

Announcing the order, de Havilland recall that this Canadian 
airline was second only to B.O.A.C. in placing an order for 
Comets. Delivery of the Series 2s is expected next year. 


French Import Restrictions 


HE introduction of protective import restrictions on aircraft 

was announced last week-end by the French Secretary of 
State for Civil Aviation, M. Devinat, in the National Assembly. 
Precise details of the decrees passed are not available, but reports 
state that their effect will be to compel Air France and private 
French operators to use French aircraft on routes within the 
French Union, particularly between Metropolitan France and 
French North and West Africa. Aircraft built in France at 
present, M. Devinat said, were not able to withstand competition 
from those manufactured abroad, and it was essential for Air 
France to continue to use foreign-built machines on international 
routes. 

The restrictions presumably do not apply to aircraft at present 
in use or on order (examples are, of course, the Comet, Viscount 
and the Heron), but to future purchases. For some time it has 
been no easy matter for French companies to purchase British 
machines, due to that country’s sterling position. 


Return of the Air Race Canberras 


N Friday last, the Canberras which took part in the England 

to New Zealand race returned to London Airport after their 

extensive goodwill tour through Australia, Malaya, Thailand, 

Burma, India, Pakistan, Irak and Malta. They were greeted with 

an example of truly foul English weather entirely in keeping with 
the date—Friday the 13th. 

On taxying-in, the crews were welcomed by the Vice-Chief of 
the Air Staff, Air Chief Marshal Sir Ronald Ivelaw-Chapman 
(deputizing for the Secretary of State for Air); the Assistant High 
Commissicner for New Zealand, Dr. Campbell; the A.O.C.-in-C. 
Bomber Command, Air Marshal G. H. Mills; the president of 
the Royal Aero Club, Lord Brabazon of Tara; and the chairman 
of English Electric, Ltd., Sir George Nelson. 

In a welcoming speech on behalf of the Air Council, Sir Ronald 
Ivelaw-Chapman congratulated the crews on their great achieve- 
ment. The additional records set up during the race, he said, added 
new lustre to the R.A.F. and demonstrated once again the 
supremacy of British aircraft. Lord Brabazon of Tara then 
presented to F/L, Burton and W/C. Hodges the Royal Aero 
Club certificates recording, respectively, the point-to-point 
records between London and Basra and London and Colombo. 
F/L. Burton’s certificate for the London to Christchurch record 
was not yet ready. 
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AMERICAN TWO-SPOOLERS: This photograph of a pair of Pratt and 
Whitney J57s is the first to be released. Undoubtedly the most important 
engine in America, and scheduled for almost every new American fighter, 
bomber and airliner, the J57 corresponds roughly to our Olympus. 


After the welcoming ceremony, we had an opportunity of a 
word with some of the crews. Fatigue had apparently caused 
no trouble during the race, thanks to long-distance flying practice 
carried out before the race. The crews had not planned to leave 
their aircraft at all: food was handed in to the cockpits on trays, 
but, owing to the pressure of servicing, omelettes, chicken, toast 
and other such transportable items were preserved for eating in 
the less-fraught moments during flight. The aircraft had arrived 
at Christchurch in extremely bad weather—a 300ft cloud-base 
and strong winds. The Australian G.C.A. had talked everyone 
down satisfactorily, but S/L. Raw, in the first Australian 
Canberra, had been unable to take advantage of it. When forced 
to land at Woomera without nosewheels he had lost pitot head, 
R/T. and cabin pressurization. Though the pitot head had been 
replaced, he was still without R/T. or pressurization over the 
last leg; one of his navigators, while changing a faulty oxygen 
mask, became unconscious; and, finally, let-down and approach 
to Christchurch had perforce to be made visually in the weather 
conditions mentioned above. 

Fuel margins were close throughout the race. F/L. Burton 


A LONDON WELCOME?’ for the Canberra crews. (Left) F/L. R. L. E. Burton, A.F.C., the winning pilot, receiving his R.Ae.C. record certificates from 
Lord Brabazon of Tara, president of the Royal Aero Club. (Right) Left to right, W/C. L. M. Hodges, S/L. R. Currie, F/L. Burton, F/L. D. H. Gannon, 


F/L. R. MacA. Furze, F/L. T. E. M. Dunne (reserve crew-member) and F/L. S. W. Pattinson (race engineer). 


“Flight’’ photographs 
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reached the Shaibah circuit with only 75 gallons left, and then 
had trouble getting his landing gear down. F/L. Furze made 
his G.C.A. approach at C hristchurch without enough fuel to go 
round again. The crews’ accounts of the race sh owed that such 
incidents were frequent; but it was clear that a'l the difficulties 
were overcome with great determination and resourcefu'ness. 

At Londonderry House, on Tuesday, Dezember Ist, Lord and 
Lady Nelson are to give a reception in honour of the Canberra 
crews. 


For Mach 3 


ALTHOUGH it has been flying for a year, the U.S.A.F. 
have only now released brief details of the Douglas X-3 
research aircraft. Powered by two Westinghouse turbojets with 
afterburners, it is designed for a speed given as both Mach 3 
and 2,000 m.p.h. Weighing nearly 30,009 Ib at take off, the 
aircraft has a span of only 22ft; the length, however, is no less 
than 66ft 


**Dick’’ Whittington Joins English Electric 


Tie makers of the Canberra announce a new appointment to 
— staff of test pilots: S/L. L. M. “Dick” Whittington, 

F.C., has joined the company as assistant experimental test 
. S/L. Whittington, who was educated at Radley College 
graduated from the Empire Test Pilots School and served for 
two years as a test pilot at Boscombe Down. His flight to 
Australia—as a flight lieutenant, last January—established a new 
world class record from London to Darwin, the distance of 
8,608 miles being flown in 22 hours. His own diary record of 
the flight to Australia was published in our issue of 
February 20th. 


Trials from H.M.S. ‘*Eagle’’ 


ENQUIRIES to the Admiralty regarding a series of trials 
which took place at the end of October and the beginning 
of this month in H.M.S. Eagle have resulted in some brief but 
a sim news of progress with new types. The trials were as 
ollows : — 

A Wyvern S. Mk 4 made its first catapult launches and carried 
out a number of deck landings. The Supermarine 508 was sub- 
mitted to similar tests and was also catapult-launched for the 
first time. The first production Gannet A.S. Mk 1 made a series 
of day and night landings, and these were the first deck landings 
for the production model and the first night deck-landings for 
any Gannet. The Sea Venom FAW 20, described as a develop- 
ment prototype, carried out a similar series of day and night 
landings, and these were again the first night landings for this 
type. A production Sea Hawk F.1 fitted with drop tanks under- 
went its first trials and deck operation. Finally, the Bristol 173 
twin-rotor helicopter made three landings on the deck of Eagle 
and was subjected to rotor-running tests in various states of 
wind. During the trials the weather was mainly good and winds 
were light. 

Such trials as those mentioned above not only provide valuable 
information and experience from the point of view of the aircraft 
manufacturers and pilots, but also for the aircraft handlers on 
the deck. Jet and turboprop aircraft bring with them many new 
operating problems. 


High Finance 
ECENTLY published reports from the Committee of Public 
Accounts contain illuminating references to aeronautical 
development. In discussing the award of contracts for the supply 
of valves suitable for use in guided weapons the reports show that 
when, following an open tender, two contracts were placed, one 
firm charged 4} times as much per valve as the other. Protracted 


examination of the various contracts disclosed that two of the 
batches concerned 50,000 valves (contract of May 1952) and 
35,000 valves (contract of August 1952, to the firm tendering 
the lower price). 


The valves, of a special shock-resistant type, 
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cost “round about a pound” each, and the main development was 
done to Admiralty contract. These figures, incidentally, may give 
an indication of the scale of present guided-weapon production. 

Turning to development of the Bristol Proteus, it is stated that 
bench-runninz cost some £37 per hour; total development cost 
was about £9m to date, and £1lm was the expected total. This 
overall cost is considered reasonable for a high-efficiency engine 
of that power. 

Of the Rolls-Royce Avon, total development amounted to some 
£22m to date. In this case the range of development was very 
wide: “we have got five different marks of it for different powers 
for different purposes and different applications of it, and fresh 
schemes are constantly coming in... The difference between 

. the Mark 14 and what you started with is simply enormous.” 

Most of the more powerful engines are described as of great 
importance, and it was agreed by the Committee that their 
development was not a process that could be undertaken in a 
parsimcn.ous manner. Estimates of initial and expected total 
cost of development were given to the Treasury by the M.o.S.; 
but the cost im toto was likely to vary enormously. The M.o.S., 
incidentally, have their own technical cost accountants who 
examine the books of contracting firms. 

During the same examinations a number of other subjects 
were discussed, including increased costs incurred in runway- 
building at Boscombe Down, owing to soil-subsidence. 


Big Business 


FROM our American correspondent comes the news that, 
during 1953, the American industry will have produced an 
estimated 12, 000 military aircraft (over 50 per cent jet) and some 
4,700 civil transports and light aircraft. There are at the moment 
30 principal airframe manufacturers and 20 engine builders; it 
is also popularly said that these are supported by 60,000 sub- 
contractors, but our correspondent says there are signs that many 
of these are being squeezed out of the business. 

There is certainly a tendency for the present Administration, 
headed as it is largely by men who might be termed “tycoons,” to 
favour large corporations in the letting of contracts, at the expense 
of the small man. 

Other news from our American correspondent appears on page 
681 of this issue. 


Sir Alick Stevens Retires 


Coast AL COMMAND headquarters was the scene, on 
Tuesday, November 10th, of a farewell guest night to the 
A.O.C-in-C., Air Marshal Sir Alick C. Stevens, who is not only 
leaving the Command but is also retiring from the Service. All 
his group and station commanders were there to say goodbye; 
A. Cdre. G. C. Barrett had travelled from Gibraltar to be present. 
The Naval aspect of the occasion was reflected in the presence 
of Admiral Sir John Edelsten, Admiral Sir George Oliver, 
Admiral Sir George Creasy, Rear-Admiral R. A. Burghard (of 
the Royal Netherlands Navy) and Capt. Innes, U.S.N. Air 
Marshal Sir John N. Boothman, who is taking over Coastal Com- 
mand, was regrettably unab!e to be present. 

Lit with silver candelabra, the Mess made a colourful back- 
ground to the assembled company. In keeping with the occasion, 
too, was the moment when A. Cdre. D. W. R. Ryley gave the 
toast of the Queen of the Netherlands and Rear-Admiral 
Burghard, R.N.N., the toast of the Queen of England. 

A. V-M. R. L. Ragg, to whom fell the task of proposing Sir 
Alick’s health, said that at one time interest in hats was the pre- 
rogative of the ladies; but nowadays senior officers of the Services 
were interested. With that remark he placed upon Sir Alick’s 
head a skilfully engineered three-peaked cap, to represent the 
commands he held, i.e., A.O.C-in-C. Coastal Command; C-in-C. 
Air, Eastern Atlantic; and Allied Maritime Air C-in-C. Channel 
Command. 

After recalling early mutual associations in No. 201 Squadron, 

V-M. Ragg said that, since Sir Alick Stevens took over 
Coastal in April 1951, flying had increased 
by 61 per cent and accidents had decreased 
by the same percentage; and that these 
results had been achieved in spite of a 


50 per cent reduction in personnel- 
strength. 
Sir Alick, in making his reply, 


thanked everyone for the work they had 


COASTAL COMPLIMENT: Air Marshal Sir 
Alick C. Stevens, wearing his three-peaked hat, 
leaving Coastal Command headquarters after 
a farewell dinner given in his honour (see 
above). Left to right, top, are A. Cdre. A. D. 


Davies, A.V-M. P. D. Cracroft and A.V-M 
G. E. Nicholetts; at the wheel of the ‘‘am- 
phibian"’ is A. Cdre. D. W. R. Ryley; standing 


by him is A.V-M. T. C. Traill. 
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done during his period of office and for the personal affection 
shown him. Referring to the painting of his portrait (which now 
hangs on the walls of Coastal Command H.Q. in company with 
pictures of the previous commanders) he expressed gratitude to 
all who had subscribed. 

Of relations with the Naval commands he said that there had 
been differences of opinion but no malice. This sentiment was 
taken further by a subsequent speaker, Admiral Sir George Creasy. 

At the conclusion of the evening Sir Alick Stevens, wearing 
his new three-peaked hat, departed in a specially constructed Land 
Rover cum air/sea rescue pe ce drawn by senior officers and with 
A. Cdre. Ryley at the wheel (picture, page 663). To mark the 
significance of the occasion, the bridge of this craft was adorned 
with the two brass cannon which normally guard the main 
entrance to the Mess. 


Follands for the Fleet? 
XISTENCE of a Folland project for “an interesting naval 
aircraft of advanced design” is revealed in the company’s 
statement to shareholders, circulated in advance of last week’s 
annual general meeting, which was held at Hamble with the 
chairman, Mr. C. L. Hill, presiding. 

The company, we learn, are not prepared to divulge any details 
yet awhile, but it may safely be assumed that this project—which 
is entirely a private venture—will show some revolutionary 
features, introduced by Mr. W. E. W. Petter and his design 
staff—and that if and when the necessary decisions have been 
made, a prototype will materialize in a surprisingly short time. 

The statement made reference, also, to the Folland light 
fighter, the Gnat, saying that construction of two prototypes 
had “gone ahead apace” and that one of them was likely to fly 
towards the end of next year. The company, it is stated, sus- 
tained a severe set-back when the development of a new engine 
which had been specified for the Gnat was stopped during last 
year, Other arrangements, however, were nearing completion, 
and the aircraft would be flown with an engine of smaller 
capacity than originally intended. [This, we understand, is the 
Armstrong Siddeley Viper.] Follands were hopeful that an 
engine with the thrust ultimately required would be forthcoming 
in time for production aircraft. 

Other points emerging from the statement were that, feeling 
there was room for a light, simple type of ejector seat, the 
company had made arrangements for British and Common- 
wealth production and development of seats made by the Swedish 
Saab company; and that current Folland contracts for aircraft- 
component manufacture included large orders from de Havillands, 
with other important work for Bristols, Hawkers and the M.o.S. 

In reviewing the year’s business, the chairman’s statement 
said that, in spite of difficulties in still further expanding the 
factory capacity available, there had been an increase of 20 per 
cent in output. Profit was £195,758 as compared with £173,282 
for the previous year, but taxation in the period under review 
had swallowed an even greater proportion of the margin. 


Fairey Chief on ‘*Outrageous’’ Taxation 


OME forthright remarks on the subject of taxation were also 
made at another annual general meeting last week, that of the 
Fairey Aviation Co. Ltd. The spéaker was Sir Richard Fairey, 
the chairman, and his observations were linked to some equally 
trenchant remarks on the question of nationalization. 

He began by remarking, bluntly, that his company’s increased 

profits for the year were more than wiped out by additional 
provision for taxation, which amounted to no less than £641,654. 
“This is literally an outrageous proportion of our earnings,” he 
said, “and I do not know how long industry as a whole can be 
expected to stand these exactions.” Since the war, for every £1 
the company had paid in dividends, it had paid £5 in taxation, 
and in some cases the dividends themselves were further taxed. 

With taxation at its present level, directors were forced into 
the inflationary policy of raising new capital for purposes which 
ought to be financed out of the proceeds of current operations. 

By way of a crowning insult added to injury, it had happened 
to some of the older-established industries that after they had 
been milked by taxation of the funds that would have enabled 
them to remain in a profit-earning condition, they were first 
accused of inefficiency and then nationalized. 

This brought Sir Richard to the subject of nationalization, so 
often proposed, of the aircraft industry; and he went on to recall 
some early history—that of “nationalized” aircraft manufacture, 
by the Royal Aircraft Factory, just before World War I. He 
continued : — 

“It was announced in the House of Commons that they had at Farn- 
borough the ‘best brains in the world,’ and would in future make all 
the aircraft needed by the Royal Flying Corps. At about the same time 
it was announced by another highly-placed defender of this policy that 
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no aeroplane would ever need an engine of more than 70 h.p. (in view 
of the fact that we have reached the stage in development when the 
equivalent of 20,000 h.p. is being installed in relatively small experi- 
mental aircraft this gives a clear idea of what technical progress would 
have been like under a nationalized industry). 


“This policy was put into effect; but, with a measure of foresight 
for which the country should be profoundly grateful, the Admiralty 
took the opposite view. They said they would support this small and 
struggling private industry, and, as far as very limited means permitted 
them, they did so. 

“It emerged at the outbreak of the First World War that the earlier 
products of the Royal Aircraft Factory were extremely difficult to build 
by repetition production methods and were quite inadequate for their 
purpose; indeed, they earned for themselves the name of ‘Fokker 
fodder’ and for a time we lost the command of the air. The War Office 
had to turn to the private industry which had been fostered by the 
Admiralty and to beg for their privately built aircraft. Then came 
the days of such famous aircraft as the Bristol Fighter, the D.H.4 and 
9, the Sopwith Camel, and the Handley Page 0-400 bombers. The 
command of the air was regained, a strategic air force was rendered 
possible and the British industry established a leadership in military 
design which, I submit, it has never lost. 

“Arising out of all this came an official undertaking that Farnborough 
would never build another aeroplane; and it will be noted that it never 


After acknowledging that since those days the Government 
had co-operated with the industry, with excellent results, Sir 
Richard recalled that there was some slight revival of the clamour 
in 1935, when Mr. Ramsay Macdonald set up a Royal Commission 
to inquire into the private manufacture of armaments. The out- 
come was that the industry was given a clean slate and the “green 
light” to go ahead without change of method 

“These facts may not have been known to the late Socialist 
Government,” said Sir Richard, “but they certainly were known 
to their Air Force and Naval advisers, and accordingly it will be 
noticed that although our innocent brethren operating civil air 
lines were nationalized, the ‘merchants of death’ remained free.” 

Sir Richard Fairey concluded his address by reviewing current 
progress and future prospects in the company’s affairs. His 
allusions to fixed wing aircraft and helicopters mainly concerned 
developments of which news has already appeared in our pages; 
in his remarks on Fairey guided missile work he was, of course, 
guarded—though an allusion to “another secret project . . . which 
keeps us in the field of modern jet-driven aircraft” raises some 
interesting speculations. 


A Question of Perspective 


AN item in the November issue of The Log, journal of the British 
Air Line Pilots’ Association, reads as follows :— 

“With the spate of publicity associated with the almost daily changes 
of the world air speed record, our worthy aeronautical Press appears 
to have overlooked the most significant news item of post-war aviation. 
This is contained in the modest announcement of the United States 
Secretary for Air that, owing to the longer life which it had been found 
possible to give to turbine engines, it had become practicable to save 
between $400,000,000 and $500,000,000 worth of engine orders while 
not affecting the production of a single aircraft. 

“This is the sort of announcement which the aviation world has been 
awaiting for years. Since the war it has watched the engine failure rate 
of piston engines increase steadily according to their size and there 
appeared to be no turning point to the graph. . . . But we now have 
information from the greatest consumer of jet engines that he finds 
from experience that he can approximately halve the number of spare 
engines required, thereby indicating that the failure rate is coming down 
to something like the pre-war level of the simple piston engine. This is 
what we had hoped, but up till now the sample has been too small to 
judge. Only The Times, with its discerning eye, appears to have thought 
this worth reporting.” 

These remarks, we feel, call for comment. In the first place, 
the U.S.A.F. has, since August, reshuffled its entire aircraft and 
engine programmes. As a general result“it can be said that all the 
types now in production have been adversely affected in order to 
concentrate on newer types. This is particularly true of engines— 
every current type of engine has been cut back or eliminated with 
the exception of the J57, production of which has been increased. 

Turbojets are, of course, getting more efficient and are showing 
longer useful lives. Overhaul times, too, are increasing and show 
no sign of levelling off yet. But to suggest that the cuts are of any 
great consequence is to miss the point. Defence Secretary Charles 
Wilson says it is just like “ordering a pound of beef and finding 
you only want half a pound.” The U.S.A.F. had little to go upon 
when they began to set up spare-part schedules for really large 
numbers of turbojets and they now find they have—to give an 
example—over 6,000 J47s lying in tin boxes spread all round the 
world. As the B-47 and F-86 have been cut back as well it is 
hardly surprising that General Electric are hard hit. 

Il the “second-source” firms—Studebaker, Nash, Packard, 
Lincoln-Mercury, Buick—have been cut and should finish engine 
work in a few months. Only Ford are kept in, because they are 
making the J57—which, as Talbott has said, is “the Air Force’s 
future engine.” The cuts save 400-500 million dollars and 
although the engines are in fact better than expected, this is not 
the whole story. 
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Lbs. shillings 


ELAND ENGINES HAVE 
BEEN SELECTED FOR THE 
FAIREY ROTODYNE 
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and pence... 


One way of making 3,000 e.h.p. pay its way is to 
reduce the weight of the power plant. This Napier 
has done in the Eland, to the point where in a 4-Eland 
installation overall weight saving may amount to as 
much as 3,500 Ib. calculated on a |b.-per-installed-h.p. 
basis. What this represents in terms of payload, 
performance and direct operating cost will be apparent 


to the operator. 


designed and developed by 


LONDON 
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New wheel unit for ‘Argonaut’ 


GOODYEAR WHEELS GIVE 
9,600 MORE LANDINGS 


STRIKING operating economy has recently 

been made for the British Overseas Airways 
Corporation. ‘Their “Argonaut” airliners, serving 
Near and Far Eastern routes, are equipped 
with single disc wheels and brakes designed 
and manufactured by the Aviation Division of 
the Goodyear Tyre & Rubber Co. (G.B.) Ltd. 
They give 9,600 more landings than the assemblies 
previously in use. 


The Goodyear wheel as fitted to B.O.A.C. Argonauts. 
The wheel is cast from magnesium alloy and ts of divided 


LESS SERVICING NEEDED construction incorporating inboard and outboard halves. 


This greatly facilitates mounting and dismounting tyres. 
In addition they require the minimum of 
servicing. ‘The assembly is designed so that the 
brake clearance remains constant throughout the 
whole life of the linings. Adjustments are 
therefore unnecessary. 
This is one instance of the way in which wheels 
and single disc brakes designed by Goodyear 
combat increased operating costs, whilst giving 
more satisfactory service. 
The Goodyear Aviation Division will help you 
solve your landing gear problem, too. ‘Technical 
representatives are always available to give advice, 
or to join in consultation with your own design 
staff. They will help you see the job right Wheel and brake form a unit which gives many more 
landings, every one safe because of automatic adjust- 


through, from the drawing board to installation — ment of lining clearances. Servicing requirements are 


ss freque ichly. 
and servicing. less frequent and are carried out more quickly 


You can trust 


AIRCRAFT TYRES 


BRAKES 


AVIATION DIVISION, GOODYEAR TYRE & RUBBER (0. (GT. BRITAIN) LTD., WOLVERHAMPTON 
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Adastral Closing Down 

THE Air Ministry is to vacate Adastral 
House, the Kingsway-Aldwych corner 
building which they first occupied, as 
H.Q., in 1919. It now houses the depart- 
ments of the Air Member for Personnel, 
and they are to be moved to Arie! House, 
from which certain M.C.A. sections have 
already gone to Berkeley Square House. 
The move is to be completed by 1955. 


Canadian Show 

FOR the first time, the Canadian Inter- 
national Trade Fair (Toronto, May 3lst- 
June 11th next) will include an aircraft- 
industry section; an air display will also 
be held. 


Matter for Congratulation 

A HAWK TRAINER and an R.C.A.F. 
Sabre both landed safely after a collision 
over Cheshire last Sunday. The light air- 
craft, flown by Mr. Edward Dewhurst, a 
Liverpool Flying Club staff pilot, suffered 
a damaged rudder; the fighter sustained 
damage to its fin and starboard wing. 


B.S.1.’s New President 

AT the annual general meeting of the 
British Standards Institution, held at the 
B.S.I.’s_ new headquarters in Mayfair, 
Sir Roger Dunca'fe was elected president 
in succession to Viscount Waverley. 


Deux-Ponts Rumour 

ACCORDING to a statement by M. 
Devinat, French Secretary of State for 
Civil Aviation—reported in the Financial 
Times — negotiations for the sale to a 
British company of three Bréguet 763 
Deux-Ponts machines are very well 
advanced: the total price is likely to 
exceed 777m francs (£777.000). Although 
Silver City Airways have been evaluating 
the French machine (on the “minor” 
Berlin airlift) for use on the cross-Channel 
ferry, there is no confirmation that the 
company has decided to adopt the type. 


S-55 Goes Whaling 


AS mentioned in Flight on October 16th, 
a Westland-Sikorsky has been acquired by 
a Norwegian company for use on whaling 
expeditions. The company concerned is 
Me'som and Me!som, and the helicopter 
will be carried on a platform built over the 
crew’s day room, in the after part of the 
whaling factory ship Norhval. The 
W.S.55 should have a considerab!e advan- 
tage over the S-51 used last year, as it has 
twice the S-51’s range and carries much 


special radio communications equipment. 
With the S-55 will go two pilots, a chief 
mechanic and two mechanics. ‘The 
Norhval, accompanied by ten catcher- 
ships and three buoy boats, and with the 
aid of the S-55, hopes to capture 15,500 
blue whales this season. It is reported 
that British whaling companies, also, are 
considering the purchase of S-55s. 


Japanese Developments 

AMONG industrial plants being built 
under Communist China’s five-year plan 
is an aircraft factory at Aqsu, Sinkinang. 
Output of types ranging from jet fighters 
to light transports is scheduled to begin 
by the end of 1955. There is news, also, 
of the first Japanese turbojet, the Omiya 
Fuji JO-1, of 2,200 Ib thrust, based on the 
B.M.W. 003. 


Dive Bar ? 

GLOUCESTER has a new inn, and its 
name is The Jet and Whittle. At a pre- 
view of the premises last week, Mr. Eric 
Greenwood (technical sales manager, 
Gloster Aircraft) unveiled the inn sign, 
which depicts the historic E28/39, in war- 
time camouflage, spelling with a contrail 
the name “Whitt'e”. Also present from 
Gloster’s were the company’s chief de- 
signer, Mr. R. W. Walker, Mr. Derek 
James (assistant technical sales manager), 


JET&WHITTLE 


The Gloucester inn-sign referred to above. 
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OFF-SHORE FROM SOMERSET: 
Aircraft Ltd., are in receipt of an American 
off-shore contract for the supply of some 
WS-51s 
were taken recently when Col. Frank V. Genetti, 
chief of the U.S.A.F. London Procurement Field 
Office, visited Yeovil to accept the first machine. 
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Westland 


to Yugoslavia. These photographs 


Mr. Jim Cooksey (chief production test 


pilot) and Mr. Russell Adams (chief 
photographer). The walls of the new 
“local” scorn the traditional hunting 


prints and the work of Russell Adams is 
much in evidence, together with models 
of various Gloster aircraft. 


Training Metallurgists 


AN informal discussion on The Training 
of Metallurgists for Industry is being held 
jointly by the Institute of Metals and 
Institution of Metallurgists, at the Royal 
Institution, London, on Friday next, 
November 27th. Discussions are from 
10.30 a.m. to 12.45 p.m. and 2.15 to 4.30 
p.m.; visitors are welcome. 


Cold-engine Test Sites 

FOR some time the Ministry of Supply 
have been searching for a suitable site 
in the British Isles for a cold-weather test- 
ing establishment for gas turbines. At 
present such tests can only be properly 
carried out in Canada. The most likely 
site is at Lowther Hill, Dumfriesshire, 
where there is a radio station and an area 
of land owned by the M.o.S. Testing 
would be undertaken at Lowther Hill 
from November to March; according to 
Col. J. G. Crabbe at a meeting of the local 
county council, the area is very isolated 
and the tests would not cause excessive 
noise. The M.o.S. are to carry out trials 
“with a small engine” this winter. 


Going to Glory 
VERBATIM extracts, accurately trans- 
lated, from Moscow Radio’s broadcast 
description of the recent Red Square fly- 
past: “The flag aircraft . . . is piloted by 
Hero of the Soviet Union Khvastunov. 
Close to its wings flies the escort of jet 
fighters. They are followed by formations 
of jet bombers swishing through the air. 
This awe-inspiring column is led by 
military airman Romanov, a fighter in the 
last war and a Master of Bombing. After 
a short pause we hear a different noise, like 
the sharp gusts of a storm. These are jet 
aircraft of the Mikovan type, which look 
like silver arrows. They fly at a fabulous 
speed and immediately vanish from sight. 
They fly in such close formation that it 
seems as if not three but one aircraft flies 
past. How remarkably they keep forma- 
tion! The roar of the parade is drowned 
by the roar of their jets. Glory to Soviet 
designers and builders of aircraft, glory 
to Soviet airmen, trusty guards of the 
peaceful air above our country!” 
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SEA LEGS 


British Messier Unit for the Seamew: A 


Short S.B.6 Seamew A.S.1 differs from almost all 

other modern military designs, in that it is a genuine 
attempt at producing a machine at once cheaper and less 
complex than is usual, while sacrificing nothing in the way of 
fighting efficiency. Much more could be said in this vein, 
but the aircraft itself has already gone into full production 
and will establish itself perfectly well on its own merits. 

At the moment we are concerned with an aspect of this unusual 
design in relation to one of the component suppliers—British 
Messier, Ltd., of Gloucester. This company is responsible for 
the design and manufacture of the Seamew undercarriage, and 
the main leg which they have developed is unique in several 
respects, In passing, it may be noted that the efficiency of this 
unit is the more commendable in that, like the other parts of the 
aircraft, it had to be delivered within an unusually short time. 
The complete prototype was, in fact, flying by August 23rd last, 
only 17 months and two weeks from the start of design. 

Almost the only factor easing British Messier’s task was the 
nature of the Seamew’s work which, since high speeds are not 
required, does not call for a retractable undercarriage. It should 
not for a moment be thought that the choice of a fixed under- 
carriage was a retrograde step, or that it was a result of an over- 
whelming need for economy. In fact, there are indications that 
the fixed gear will offer considerable operational advantages. 

The specified rates of descent for British Naval (carrier-based) 
undercarriages vary from 14 to 20ft/sec, compared with 10 to 
14ft/sec for land-based machines. In the Seamew main under- 
carriage the vertical axle-travel is no less than 20in, and this 
accommodates the required descent rate. But, if a normal oleo- 
pneumatic shock-absorber were employed, the energy stored in 
the compressed air at full deflection of the leg would be sufficient 
to cause excessive rebound—which could lead to difficulty in 
picking up an arrester wire, quite apart from being an undesirable 
feature in aircraft. 
Another factor to be con- 
sidered is that, with a con- 
ventional long-stroke leg, 
the aircraft has a low 
rolling - frequency when 
parked on the deck. The 
frequency can, in fact, 
approximate to that of the 
motion of the ship, and it 
is therefore essential that 
the legs should have a high 
frequency so as to be out- 
side the influence of deck 
movements. 

To meet the case, 
Messier turned to a novel 
design of dashpot which 
the company had pioneered 
in 1937. The leg func- 
tions in the following 
manner: 

During dynamic closure, 
energy is dissipated by oil 
passing from B (see dia- 
gram) to C, via the closure 
orifices in the floating 
damping head. Initially, 
the air spring A is loaded 
by the rise in oil level 
necessary to accommodate 
the rising oleo-leg tube. As 
the leg is further com- 
pressed, the floating piston 
bottoms on its stops in the 
sliding tube, so increasing 
the rate of oil displacement 
into the air chamber. 


W: have already pointed out the manner in which the 
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The Messier leg for the 
Seamew fulfils an exacting 
specification. Volumes A, 
B and C in the drawing 
are referred to in the text. 


At full stroke the closed 
dynamic reaction will ex- 
ceed the static reaction, 
and oil will return from 
C to B, this time passing 


Fixed Undercarriage of Advanced Design 


through the recoil orifices. These orifices are such that the leg 
will not recoil beyond the point where the two spring-rates (the 
two rates are obtained from the single “spring” by changing the 
oil-displacement rate, as described) change over. The leg thus 
accommodates a descent-rate of 16ft/sec, with a reaction factor 
of three. 

When the aircraft is parked on the deck the leg will be in the 
“high-rate” condition. Closure and extension of the leg under the 
influence of deck movement will, therefore, be limited by the 
high-rate spring. Not only does the design of the leg give excellent 
deck stability, but it also functions without having to store large 
amounts of energy in the shock-absorber. 

Other advantages are obtained from the fact that the leg needs 
but a single air-filling point (at the top, as shown in the diagram). 
Maintenance should be exceptionally easy. There is also reason 
to believe that the Seamew main undercarriage accounts for a 
much smaller proportion of the aircraft all-up weight than is usual 
for carrier-based machines. Contributing to the light weight, and 
also helping to reduce drag to a minimum, is the fact that the 
outer shell of the leg is the actual wall of the oleo. 

At the lower end the sliding tube carries a fork fitting for the 
wheel and tyre assembly. The wheel is of a new pattern, carrying 
a single-disc hydraulic brake. The tyre is Dunlop size 27 x 6: 15 
—~an efficient high-pressure unit which, by reason of its small size, 
also assists in reducing drag. The static reaction is given in the 
Dunlop catalogue as 6,800 Ib at 150 lb/sq in inflation pressure, 
while the dynamic maximum is no less than 32,000 Ib at 
250 Ib/sq in. 

In the Seamew AS.1 the leg is simply pushed up into the wing, 
to be secured by a special fitting similar to that of the Messier 
Jack-Lock. As we said in the “Farnborough Review” issue 
(September 18th, p. 411) it is quicker, with the Seamew, to change 
legs than to change a tyre. And it should not be difficult to make 
the main undercarriage completely jettisonable, should this be 
necessary to meet ditching, or other, requirements. 


Integrated Tailwheel Action 


Finally, the Seamew tailwheel unit is also of interest. In order 
to achieve the best possible deck-landing characteristics the design 
of the aircraft has to be examined as a whole, and the tailwheel 
properly related to the main wheels. Assuming an orthodox 
aircraft-attitude, it is highly desirable that the tailwheel should 
contact the deck immediately after touch-down of the main 
wheels; in the Seamew, this calls for a tail leg of unusual length. 

To provide such length the leg is automatically extended when 
the pilot selects “hook down,” and the leg remains in a stalky 
condition until after touch-down. As the aircraft rolls along the 
deck the main oleos compress, to pivot the aircraft about the tail- 
wheel in the pitching plane, so reducing the angle of attack of the 
wing. 

But, for take-off, a higher angle of attack is needed and, to meet 
this additional case, the tail leg automatically deflates while the 
aircraft is parked, so lowering the tail and increasing the ground 
angle. Once fully deflated and ready for take-off the tail leg clicks 
into a locked condition, from which it is released only by the next 
selection of “hook down.” 


TURBOPROP CESSNA FLIES HIGH 


[Ast week, on page 651, we illustrated the Cessna XL-19B 
Bird Deg liaison aircraft which was taken from the produc- 
tion line at Wichita, Kansas, last year and re-engined with a 
Boeing T50-BO-1 turboprop. Now we learn that, on July 16th 
of this year (why the news should have been suppressed for so 
long is not stated) this aircraft climbed to over 37,000ft, to set up 
a new world light plane altitude record. 

Cessna chief engineering test pilot Bill Thompson took off 
in a 90 degree ground temperature and climbed to five miles 
altitude in 1 hr 25 min; at this height the cabin was almost 
completely iced over in the —58 deg F outside-air temperature, 
but the T50 ran well and continued to give 50ft/min climb. Soon 
the tailpipe temperature readings became excessive and, on 
throttling back, Thompson had a “flame-out.” He made a dead- 
stick landing back at Cessna field 45 min later and handed over 
a sealed barograph to an observer of the National Aeronautic 
Association. The claim approved by the F.A.I. is 37,063ft. 

The former record stood at 30,203ft; it was established by a 
Piper Super Cub in January 1951. 
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The Electrical Aspect... 


of aircraft generators 


22.5 KW’., 112 V., D.C. Generator 


This unit is one of the wide range of generators, actuators, switchgear, 
starters and other equipment designed and manufactured by ROTAX specifically 
for the aircraft industry. This specialised service also includes full advisory 
facilities and a team of experienced engineers, ready to go 


anywhere, at any time, reducing turn-round time to the minimum. 


Complete Electrical Systems for Aircraft () l A 


ROTAX LIMITED, WILLESDEN JUNCTION, LONDON, N.W.10. 


Lucas-Rotax (Australia) Pry. Ltd., Melbourne, N.3., Australia. 
Lucas-Rotax Ltd., Scarborough, Ontario, Canada. 
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SUPERMARINE 


SWIFT 


the choice of the 


R.A.F. 


What attributes are 
required in a modern 
fighter? Speed, rate of 
climb, fire-power, 
maneeuvrability. To 
these must be added 
endurance — to climb 
to height, find the 
quarry and return to 
base. With the right 
combination of these 
—as in the Swift—a 
fighter pilot knows he 
has the measure of any 
potential rival. 


VICKERS - ARMSTRONGS LTD. 
SUPERMARINE WORKS 
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THE AERONAUTICAL BOOKSHELF 


“The Sea Shall Not Have Them,” by fohn Harris. Hurst and 
Blackett, Ltd., Hutchinson House, Stratford Place, London, W.1. 
Price 9s 6d. 

[t takes an exceptional novel to be chosen as Daily Mail Book of 

the Month, Daily Sketch Book Find, Evening Standard Book 
of the Month and to earn a Book Society Recommendation. The 
Sea Shall Not Have Them has done just that. 

It is three stories in one. Central characters are four survivors 
from a Hudson shot down into the North Sea. As they crouch 
together in a life-raft the reader shares the adventures of air/sea 
rescue launch No. 7525 in its search for them, and the hopes 
and fears of the missing crew’s station commander as the weather 
steadily deteriorates. 

Every character is perfectly drawn, never larger than life, but 
as an individual with his own individual problems; from the young 
aircraftman medical orderly taking his first trip on the launch 
and hating every seasick second, to the elderly air commodore in 
the raft, clutching a brief-case full of facts about Hitler’s rocket 
weapons. 

The suspense never lets up, and the reader himself begins to 
feel the chill hand of fear as the chance of rescue lessens and the 
raft drifts helplessly inside a sandbank off the German-occupied 
coast. Realism stems from personal experience, for John Harris 
himself served aboard an air/sea rescue launch during the war. 
His book is a splendid tribute to his colleagues, who saved 13,269 
lives from the sea, often under the enemy’s guns. 


“Modern Developments in Fluid Dynamics; High Speed 
Flow,” composed under the agis of the Fluid-Motion Sub-Com- 
mittee of the Aeronautical Research Council and edited by L. 
Howarth, with the assistance of H. B. Squire and the late C. N. 
H. Lock. Geoffrey Cumberlege, Oxford University Press, Amen 
House, Warwick Square, London, E.C.4. Illustrated. Price 84s 
(two volumes). 

"THESE two beautifully produced volumes have now appeared 

as long-overdue supplements to Goldstein’s Modern Develop- 
ments in Fluid Dynamics, extending the ground covered by the 
earlier work into the realm of compressible-fluid flow. Both 
subsonic and supersonic flows are considered, and we can find 
no basic aspect of the subject which does not receive its due 
treatment, either as experimental evidence or as_ theoretical 
deduction. 

The only possible weakness of the work is the fact that little 
result of the vital research which has been possible since 1945 is 
included; all too often tunnel results stop abruptly at M=0.9, 
while projectiles are employed in the examination of supersonic 
behaviour. But the book is intended as a basic work, not only 
for aircraft designers, but also for those interested in ballistics, 
explosion blasts, and other aspects of high-speed flow. The 
work is eminently readable, and the classified lists of additional 
references are unusually complete. 


“Cover of Darkness,” by A. Cdre. Roderick Chisholm, C.B.E., 
D.S.O., D.F.C., Chatto and Windus, 40 William IV Street, 
London, W.C.2. Illustrated. Price 12s. 6d. 

OWARDS the end of 1943 the German crew of an Mel10 

night-fighter picked up a blip on their radar screen and began 
to close in for the kill. Just as they were about to open fire, the 
target—a Mosquito—still out of visual range, swung round in a 
tight left-hand bank. The Messerschmitt followed and for a 
time the two machines chased each other in a wide circle, until 
the Germans lost contact and stopped turning. 

The Mosquito did not stop. Instead, it banked round until 
it was on the enemy’s tail. A quick burst of fire from 100 yards; 
then “against the blackness of the ground what might have been 
a catherine wheel,” but which was-in fact the Me110, a moment 
before it hit the ground and exploded. 

Only now can it be told how the Mosquito pilot knew he had 
an enemy on his tail, while his luckless opponents died because 
they did not know. Only now, too, can we read in this book 
of some of the other radio and radar devices and techniques which 
helped the Royal Air Force first to smash the Luftwaffe’s night 
offensive against Britain and then prevent German night-fighters 
from halting Bomber Command’s offensive over Europe. 

It was no easy victory, and A. Cdre. Chisholm, who played a 
fighting part in each half of the story, tells of the first heart- 
breaking, profitless patrols in Blenheims, still bearing markings 
of the Finnish Air Force for whom they had been built and ill- 
equipped with unreliable, almost useless radar. Advent of the 
Beaufighter and then the Mosquito, coupled with the achieve- 
ments of our radar scientists, and the bravery and skill of pilots 
like John Cunningham and Chisholm himself, changed the picture 
—but the tally of pilots “killed on active service,” as opposed to 
“killed in action,” tells its own tale of the difficulties and dangers 
of night fighting. 
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Even during the war we knew that radar, ground and air- 
borne, had saved us from the Luftwaffe. This book tells us how 
great a part it also played in the air war over Germany. In 18 
hectic months, fighters of the R.C.M. (Radio Counter Measures) 
force destroyed more than 250 enemy aircraft in defence of our 
night bombers, with a further 132 damaged or probably destroyed. 
On nights when Bomber Command did not operate, they were 
allowed to seek out and shoot up targets “directly associated 
with the counter-offensive against enemy night defences.” As 
a result, one crew reported after a sortie: “We saw and destroyed 
a JuS2 full of night-fighter crews; shot up a train full of night- 
fighter crews going on leave; bombed a ship...” Such was the 
spirit of the crews who performed some of the war’s bravest, 
least publicized duties. 


“Comet Highway’, by Henry Hensser, M.B.E., with a foreword 
by Sir Miles Thomas, fohn Murray, Albemarle Street, London, 
W.1. Illustrated. Price 10s. 6d. 
‘THE art of air photography has no keener patron than this 
journal, and most of our readers have come to recognize the 
names of the great masters. An exception, perhaps, is that of 
Henry Hensser, whose work as B.O.A.C.’s chief photographer is 
presented anonymously but on a world-wide scale. Harry Hensser 
has in the past 23 years flown a million miles and has taken 
pictures reflecting every aspect of air travel. 

Undoubtedly his most stirring and beautiful studies have 
been those secured on recent Comet flights. Comet Highway, 
containing the pick of this collection, illustrates the fascinating 
variation of sky-moods and landscape-patterns which reward a 
few hours of jet flight. Some of the photographs have already been 
reproduced in Flight, and we were flattered to note that the 
title of the book -was first used on a centre-spread published in 
our Comet issue of May Ist last. For Mr. Hensser has an eye 
for literary as well as pictorial composition—as witness the 
fluency of his introduction to Comet Highway and the captions 
to its 56 plates. 

The modern airliner, the Comet in particular, has provided a 
new window overlooking the world. All those who have sought, 
with hopeful Leica, to record the beauty of swiftly passing scenes 
will appreciate the selective skill with which the author has used 
his “popular makes of cameras” with “no special attachments of 
any kind”. 


“Eagle Book of Aircraft,” by John W. R. Taylor. Hulton Press, 
Ltd., 43 Shoe Lane, London, E.C.4. Illustrated. Price 10s. 6d. 
AC half-a-guinea this 192-page quarto volume is, without 

question, exceptional value—packed with facts, photographs, 
drawings, explanations and historical sidelights, all knit together 
with enthusiastic and informative writing. Cover-to-cover 
absorption, or just casual scratching-around, are equally pleasant 
and rewarding experiences. 

A book which will certainly unlock for many youthful or lay 
readers the mysterious portals to the wide and wonderful field 
of aviation, and a Christmas gift which cannot fail to delight. 


OTHER BOOKS RECEIVED 


A History of Flying, by C. H. Gibbs-Smith. B. T. Batsford, 
Ltd., 4 Fitzhardinge Street, Portman Square, W.1. Price 21s. 

Feathered Wings, by Anthony Jack. (A study of the flight of 
birds). Methuen and Co., Ltd., 36 Essex Street, London, W.C.1. 
Price 15s. 

Man on the Moon, edited by Cornelius Ryan. Sidgwick and 
Jackson, Ltd., 44 Museum Street, London, W.C.1. Price 25s. 

Ultra High Frequency Propagation, by H. R. Reed and C. M. 
Russell. Chapman and Hall, 37 Essex Street, London, W.C.2. 
Price 76s. 

Boldness be my Friend, by Richard Pape. Elek Books, Ltd., 
14 Great James Street, London, W.C.1. Price 16s. 

Tumult in the Clouds, by Andrew Cunningham. Peter Davies, 
Ltd., 38 Bedford Square, London, W.C.1. Price 10s 6d. 

Flying Saucers Have Landed, by Desmond Leslie and George 
Adamski. T. Werner Laurie, Ltd., 1 Doughty Street, London, 
W.C.1. Price 12s 6d. 

How Planes Fly, by Sydney E. Veale and “Wren” (Puffin Picture 
apr 94). Penguin Books, Harmondsworth, Middlesex. Price 

Ss 

Petroleum and Performance, by E. M. Goodger. Butterworth’s 
Scientific Publications, 88 Kingsway, London, W.C.2. Price 
32s 6d. 

The Aircraft Engineers’ Handbook. No. 4: Instruments. By 
R. W. Sloley and W. H. Coulthard Sir Isaac Pitman and Sons, 
Ltd., Pitman House, Park Street, London, W.C.2. Price 30s. 
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THE FLEDGLINGS OF RHODESIA 


An Instructor's Recollections of a Unit in the Empire Air Training Scheme 


By C. NEPEAN BISHOP 


become only too familiar with the Government’s policy 

of closing down the civil-operated Flying Training 
Schools in this country; so they will have been in no way 
surprised to read the announcement, made earlier this year, 
that the same policy is now being extended to the Service 
proper and that the Rhodesian Air Training Group would be 
closed down. The final “wings” parade was, in fact, held a 
few weeks ago. 

The present Group, which started operations in January 1947, 
is the successor to the first bearing this name, one which came 
into being as part of the Empire Air Training Scheme early in 
1940. Very little has been written about the stations of Southern 
Rhodesia during the period of hostilities, so the following personal 
recollections may be of interest. 

It was in May 1940 that the first unit started operations, at 
Belvedere Airport, Salisbury—No. 25 Elementary Flying Training 
School, equipped with de Havilland Tiger Moths and under the 
command of W/C. David. The second unit to open was No. 20 
Service Flying Training School (at Cranborne, another airfield 
near the capital), initially equipped with Harvard 1 and Oxford 
aircraft and under the command of G/C. Chick. 

Attention had meanwhile been turned to other parts of the 
colony, and in August 1940 No. 26 E.F.T.S. opened up at 
Guinea Fowl, near Gwelo, flying Tiger Moths and commanded 
by W/C. Marlow. A month later the Group’s second S.F.T-.S. 
opened up at Thornhill, also in the Gwelo area; this unit, No. 22 
S.F.T.S., was commanded by G/C. Chick (who originally led 
No. 20 at Cranborne) and, like the former station, was equipped 
with Oxfords and Harvard Is. 

Next it was Bulawayo’s turn to take part in the operation. 
No. 21 S.F.T.S. opened up at Kumalo, flying Oxfords, under 
G/C. Dalzell; and one month later, in November 1940, No. 27 
E.F.T.S. started flying their Tiger Moths at Induna, also near 
Bulawayo. Other units to open up about this time were the 


BP becom the past two years readers of Flight will have 


THE station crest of No. 28 E.F.T.S., Mount Hampden, Rhodesia, 
included the words, in local dialect, “Pana Mazinana ano Bururuka”— 
“Here Fledglings take Wing.” That it was an appropriate motto is 
shown by this historical sketch of the wartime operations of the 
Rhodesian Air Training Group in general and of the Mount Hampden 
school in particular. Appended to Mr. Bishop’s account are some notes 
—by a member of our staff who received his flying training there— 
on the post-war history of the R.A.T.G. 


Central Maintenance Unit under W/C. Lovell and “Works and 
Buildings” under S/L. Mazaratti. Both were located in the 
Bulawayo area, as was the Initial Training Wing at Hillside, to 
which all pupil pilots were sent before joining their schools. 

The year 1941 saw continued expansion within the Group. 
No. 28 E.F.T.S. (Tiger Moths) began operations at Mount 
Hampden, some 12 miles outside Salisbury, under the command 
of W/C. N. C. Hendrikz, a local man who had been commissioned 
in the R.A.F. some years previously. This unit started flying 
on April Ist, and was followed by 23 S.F.T.S. at Heany, Bulawayo, 
in August of the same year, the C.O. in this case being G/C. 
French; the aircraft were the ubiquitous Oxfords. An Air Obser- 
vers, Navigation and Gunnery School was opened, this being at 
Moffat, in the Gwelo area, under the command of G/C. Summers; 
initially it was equipped with Battles, Oxfords and Ansons. 

Final arrangements at the advanced schools led to Thornhill 
and Cranborne being equipped with the Harvard 2, 2a and 3, 
whilst Kumalo and Heany became Oxford schools. ‘Moffat was 
finally equipped with Ansons, though it still had Battles up to 
early 1945. 

By 1941 the effect of many pupil-pilots was beginning to make 
itself felt on the aircraft of the Group, so No. 31 Aircraft Repair 
Unit was opened at Cranborne to deal with Harvards, whilst a 
little later No. 32 A.R.U. was started at Heany, the commanding 
officers being W/C. Bullen and W/C. McGrath respectively. 

The last airfield to begin operations in the Group opened up at 
Norton, in the wilds of the bundu—as the veldt is called in 
Rhodesia—and to this station came the Central Flying School, 
Southern Rhodesia, a unit which, under the name of No. 33 
Flying Instructors’ School, had formerly been based at Belvedere. 
The school—which, of course, had every type of machine used 
in the Group—was commanded by G/C. Craig. 

Also in the Salisbury area were Rhodesia and Nyasaland Air- 
ways, and the Communication Squadron, these being stationed 
at Belvedere. It was a little difficult to determine where one began 
and the other ended, for the personnel—who were, in the main, 
drawn from the Southern Rhodesian Air Force—flew the same 
civil-registered Rapides, Leopard and Hornet Moths; and, except 
when flying to Beira in Portuguese East Africa, they flew in 
Service uniform. 

Last in the scheme of things there were sundry old Hawker 
Harts and Gloster Gauntlets in various areas of the command. 
They were used on the “met. climb” which took place at regular 
intervals, the frequency depending on the season of the year. For 
the record, the old Hart was originally K3888 of the Royal Air 
Force and survived until the middle of 1944, when the advent 
of some Hurricanes caused it to be written off charge. 

Headquarters of the Group were in the capital at Salisbury, 
the commanding officer being A.V-M. C. W. Meredith, C.B., 
C.B.E., A.F.C., who before the war had been Director of Civil 
Aviation in the colony. 

Affiliated to R.A.T.G. was the training unit of the Royal Hellenic 
Air Force, which flew as part of No. 28 E.F.T.S. at Mount 
Hampden. To start with they had a special flight of their own 
under F/L. Jack Collins, but were later divided amongst the other 
four flights at that station. They were under their own adminis- 
tration, had their own senior officers at Group H.Q., and carried 
out no station duties whatever. They also broke aeroplanes with 
the same gay abandon as others among our gallant allies, but they 
were good fellows and we liked them. 

So much, then, for the constitution of the Group. 

Southern Rhodesia being in the latitude of some 20 deg S, and 
at a height of around 4,000-5,000ft above mean sea level, has a 


The Tiger Moth is one of several Australian-built examples. The machine 

shown was used at Mount Hampden and sported 56 Squadron ‘“‘dicing.”’ 

The Cornells were Canadian-built and the trio shown came either from 
Induna or Guinea Fowl. 
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The Harvard probably did more work than any other aircraft in the 
Empire Air Training Scheme. 
at Heany in 1947. The Anson over the Victoria Falls is even more recent; 
it is a Mk 20, photographed last year. 


sub-tropical climate. It followed that the flying day had to be 
carefully planned in order to get the best of the weather, which 
in the middle of the day became far too rough for the training 
of elementary pupils in their lightly loaded Tiger Moths. As 
a result, flying started at dawn, which in the summer months was 
about 6 a.m., and in the winter about half an hour later. Flying 
with the junior course would continue up until 9 a.m. after which 
the senior course of the period would fly until mid-day. Some- 
times, if a course got a little behind, there would be more day 
flying between 4 p.m. and 6 p.m. 

In the evenings there was night flying for each flight once or 
twice a week. When, in 1943-1944, the elementary schools were 
re-equipped with the PT-26, a Canadian-built Fairchild Cornell 
(which, being a more modern aircraft, and a monoplane, was not 
tossed about like the Tigers), these times were altered so that two 
flights of the schools flew from dawn until dusk, when one of the 
flights that had done the morning detail carried out night flying. 
The S.F.T.S. aircraft, of course, flew through the day. Night 
flying in Rhodesia was really too easy, as nothing was blacked 
out and visibility for most of the year was more or less unlimited 
(100 miles or more!) with the result that, latterly, most pupils 
went solo with ease and without the aid of floodlights. 

My own experience of flying with R.A.T.G. was centred almost 
solely at Mount Hampden. It was a very good station, and it 
had the reputation of having the finest food of them all. The 
airfield was built near a small kopjé named Mount Hampden, said 
to have been originally chosen, but later discarded, as the site of 
Salisbury itself. The sandy soil did not do the engines much 
good, but the Gipsy Majors gave their usual trouble-free service, 
although they had to be serviced at rather more frequent intervals 
than normally would have been the case. The Tiger Moths, 
too, behaved very well, though they had to put up with the 
intense heat of the Rhodesian summer, together with the torrential 
downpours of rain which used to accompany the multitudinous 
thunderstorms which swept the colony between December and 
March. And the climate could do drastic things te a wood and 
canvas wing! When, with the coming of the Cornells, the Tigers 
had to be parked in the open for a month before being ferried 
down to South Africa, the state they got into passed belief. On 
one day, when they were eventually being got ready for their 
journey south, I had to make 34 separate flights in 16 different 
aircraft before I got them to my liking. 

Another weather phenomenon which had to be countered was 
that of the small whirlwinds or “dust devils” which would sweep 
across the airfield during the hottest part of a summer day. These 
had to be treated with respect, as they could have disastrous effects 
if flown through at a low altitude, or encountered during taxying. 

Those in authority at Group Headquarters showed commend- 
able understanding of psychology in that they realized that flying 
instructors were inclined to get “browned off” through doing 
nothing but instructing; as a result, they allotted a Harvard 2 
(which type had by now taken the place of the Mk 1 at the 

“single-engine” S.F.T.S. units) to each E.F.T.S. This we were 
allowed to fly as much as we liked. I was fortunate enough to be 
put in charge of the aircraft (which in March 1944 was exchanged 
for the even more modern Mk 2a) and in due course managed 
to persuade S/L. Charles Prince, the C.F.I., to let me put it to 
partly serious use as well, with the result that I started giving 
regular instrument-flying instruction to the flying staff. Later, 
operating with “Mega” (the call-sign of Cranborne), or with the 
Norton station, we used to practise QGH approaches which were 
then new to the exiles from home. 

No. 28 Elementary Flying Training School, R.A.T.G. (which 


The Mk 2Bs above were photographed 


must not be confused with the unit of the same number at Wolver- 
hampton) was situated, as already stated, some twelve miles from 
Salisbury; it was about the same distance from No. 25 at Belvedere, 
with the result that it became necessary to give the schoo!’s 
aircraft a distinguishing mark, apart from the school series number 
By this means, people like the Greek who went up with orders 
to perform aerobatics and came back with a length of fencing wire 
wound round his airscrew boss, could more easily be identified 
The T.M.O. at the time, one F/O. “Red” Danes, had the white- 
and-red chequer marking of his old squadron—No. 56—painted 
round the fuselage of each school aircraft, the effect being very 
smart indeed. Latterly there were no camouflaged aircraft in 
the Group apart from certain of the Ansons, so the all-yellow 
Tiger Moths with the red and white squares made a gay picture. 

Cross-country work in Rhodesia presented little difficulty to 
most pupils although, inevitably, some managed to get themselves 
lost; this usually meant an inverted Tiger Moth in the bundu, 
as there was nothing but scrub and long grass on which to land, 
apart from the ploughed-up farmland and the satellite landing 
grounds. Mount Hampden’s official cross-country was to the 
neighbouring town of Gatooma, some 90 miles distant, the pupils 
each doing one dual trip there and back, this being followed by a 
solo effort. These solos all took place on one day, each Flight of 
course taking a separate day, the pupils being sent off at suitable 
intervals in order to obviate any tendencies to follow the man 
ahead. An instructor would go off in advance and check every one 
in and out again before returning to base. One must, at this 
stage, pay tribute to the ladies of the W.V.S. who on these occa- 
sions ministered to our personal refuelling needs. These good 
souls would come out from Gatooma to the airfield, laden with 
urns of tea and coffee, together with cakes and sausage-rolls, and 
stay all the time that aircraft were there. We were quite sorry 
when the advent of the Fairchild Cornell, with its increased 
tankage, caused Gatooma to be made merely a turning point of a 
triangular course. Not only the W.V.S. but the citizens of the 
Colony as a whole put themselves out to make our stay in their 
area comfortable; Mount Hampden itself was adopted by Mr. and 
Mrs. L. W. Bates, who threw open their home near Salisbury to us 
at all times. 

During 1943, W/C. Hendrikz, A.F.C., the first C.O. of Mount 
Hampden, was posted home to England, his place being taken by 
W/C. J. C. Reynolds, A.F.C., who had previously been C.F.I 
at Norton. Under him, the station continued its very congenial 
existence until he, too, was posted home early in 1944, his relief 
being W/C. W. Miller, A.F.C., who kept up the tradition until 
the station closed down at the end of the war. 

When the Elementary Schools turned over to the Fairchild 
Cornells under American lease-lend, it fell to the lot of the present 
writer to give the majority of these machines their air-tests when 
they were erected at the station (only the S.F.T.S. trainers were 
erected at Cape Town). Having taken up one of them, FV534, 


and put it through all the normal evolutions, I went into a roll, 
whereupon the Ranger engine died on me and I had to force-land 
Fortunately I was near the airfield and, having got down, I not- 
very-hopefully pressed the button of the excellent self-starter 
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To my surprise, the engine started at once. “Maintenance” then 
took over and, having thoroughly stripped the carburetter, could 
find nothing wrong with it. On the run-up there was no sign 
of trouble either, so I took the machine up again. Fortunately 
I took the longest possible run, for at about ten feet the engine 
cut again! And when I had stopped, it started up again on the 
starter! 

This time matters were really looked into and the cause was 
found. When the Cornells were shipped from the United States, 
bags of anti-corrosion crystals were hung about various parts of 
the structure; and some bright spark had put one in the air intake 
of the FV534’s engine. ee sg all intakes were inspected on 
erection! 

Early in 1944 more psychological understanding was shown by 
those in authority and the Central Flying School at Norton started 
refresher courses for instructors at which they could re-categorize 
on elementary or Service multi-engined and single-engined types. 
As these courses were without the normal written examinations 
they proved extremely popular with all of us, and we returned to 
our units refreshed and more knowledgeable. 

Another phase of instruction undertaken at Norton from 1943 
onwards was the training of new instructors. As each of the 
courses at the various schools was drawing to a close, the C.F.I. 
had to “cream off” six of the best pupils, who were then kept at 
their E.F.T.S. for a further four weeks, during which they were 
given a further period of 80 hours’ flying. During this time they 
were given a great deal of instruction and solo practice in aero- 
batics and also in general and instrument flying. At most of the 
units these pupils were distributed about the flights, but at Mount 
Hampden they became my own private property, so to speak, 
and I had a perfectly good but entirely unofficial one-instructor 
Flight of my own. After this further month of advanced elemen- 
tary instruction, if one may call it such, they moved on to Norton, 
usually returning to their original unit some two months later as 
fully qualified elementary instructors. Some of the older hands 
who had come out from England at the opening of the station 
would then joyously leave for home. Nobody really wanted to 
leave the Colony, but after all home was home. 

Incidentally, R.A.T.G. was an example of the usefulness of the 
erstwhile civilian pilot or engineer, a matter so often derided at the 
present time. ‘Towards the end of 1943 we organized a dinner 
confined entirely to those personnel who had held civil licences 
before the war; and—as was reported in Flight during November 
of that year—nearly 100 attended. 


Lighter Moments 


One could go on for a long time relating the things that happened 
to us both at work and at play whilst in Southern Rhodesia, but 
space is limited. One or two more rocollections, however, deserve 
to be put on record. There was, for example, the gallant air 
commodore who came to Mount Hampden to open the swimming 
pool which had been built within the camp; he made an excellent 
speech in which he extolled the virtues of the pool and gave 
thanks to those concerned; and then he sat down without pro- 
nouncing the pool open! On another occasion (which did not 
seem funny at the time), one of the instructors, perhaps not so 
wide awake as he should have been, allowed a Greek pupil to 
get into an incipient spin in a Cornell at under 500ft. The 
instructor got the aircraft out, but in the ensuing dive hit the 
surface of the bundu more than hard, with the result that one 
wheel was completely broken off, flying back and knocking off 
all but the trailing-edge of one tailplane as it went. Despite this 
he flew back to the aerodrome and landed; and within a week 
I had tested the aircraft and passed it fit for service again—a 
great tribute to the strength of the Cornell. Then there was the 
time when a night-flying Anson from Moffatt dropped a parachute 
flare over the nearby Inkomo bombing range. The local papers 
had letters about the phenomenon for days afterwards, suggestions 
ranging from a new star to a flaming aircraft. At last the 
bomb-aimer concerned wrote to the Rhodesia Herald, saying what 
had happened, and the correspondence ceased. 

But perhaps the prize story of all concerned the Guinea Fowl 
station, to which an important local resident had given a stuffed 
bird of that breed. It resided in a glass case in the officers’ mess. 
Two days before this resident was due to dine in the mess on a 
guest-night it was discovered that the bird had been completely 
plucked of its feathers ! ‘There was much ensuing panic to find 
a substitute for the great day, but history does not relate whether 
the efforts were successful. 

When V.J. day came, most of the stations in Southern Rhodesia 
did not last very long—due, I think, to the fact that pupils who 
wanted to go on with their training were required to sign on for 
three years before being allowed to fly again. It is said that at 
Mount Hampden (from which I had been posted home a year 
previously) only some half-dozen pupils were willing to do this; 
so the station carried on until the petrol stock gave out, the pupils 
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then being posted to one of the other stations. “The Mount” 
itself closed down in October 1945, the buildings then being taken 
over by the local agricultural college, so that was the end of 
No. 28 Elementary Flying Training School, Royal Air Force, and 
Rhodesian Air Training Group. It still, however, comes to life 
again in April of each year, when an annual reunion of all 
personnel who can be traced takes place in London. 

Of the Tiger Moths which were on the strength of the station 
when, at the end of 1943, it changed over to the Fairchild Cornell, 
those which had flown over 2,000 hours were “reduced to pro- 
duce,” the remainder being ferried to the Union of South Africa. 


POST-WAR POSTSCRIPT 


T the end of 1946 a number of drafts of officers and airmen 

went out—or, in many cases, back—to the colony to prepare 
for a revival of flying training. As was to be expected, the scale 
of operations was puny compared with what had gone on during 
the war, but even the peace-time requirements called for a great 
effort from every man. Throughout, difficulties were accentuated 
by a steady drain of able personnel due for release. 

The Rhodesian Air Training Wing (now “Wing,” not “Group,” 
be it noted) set up its headquarters at Kumalo, near Bulawayo, in 
the winter of 1946-47, and the two stations of Heany and Thorn- 
hill were re-opened. Like many of the other airfields of the 
former R.A.T.G., these had been under “care and maintenance,” 
and were rather overgrown with weeds, to say the least. In 
December the first course of cadets—of whom the writer was 
one—arrived, and they spent the following six months doing 
I.T.S. work which, in most cases, they had done from three to 
= times before—after all, these were trying times for the whole 

ervice. 

In June of 1947 both Thornhill and Heany had sufficient 
Tigers serviceable for No. 1 Course, and all the cadets went solo 
in about a week, 6hr being the average time. This was, of course, 
the Rhodesian winter. The sky remained a clear blue and hours 
piled up wonderfully. But the luckless cadet sent off to do 
spinning at 6 o’clock in the morning was likely to find things very 
chilly at 13,000ft (8,000ft a.g.l.) especially if khaki-drill shorts 
were the order of the day. 

If on “circuits” it was possible to see the sun rise as many as 
four times. No pupils could ever have had a better introduction 
to flying and, left to themselves to do more sedate exercises, they 
frequently attempted manceuvres outside their scope and 
finished up perhaps inverted, with petrol streaming past the 
cockpit from the centre-section vent. The Tigers remained 
faithful, although they frequently received severe treatment, both 
from inexperienced hands and from the rough air of mid-day. 

At this time, also, youthful energy was often expended in 
uncrating new lease-iend Cornells and breaking them up with 
sledge-hammers. This soon became an accepted practice, for the 
aircraft could not be used for flying under the terms of the lease- 
lend agreement. The scrap, one seems to recall, retailed at about 
£5 per aircraft. No cadets ever destroyed more aircraft in so 
short a time! 

Cadet navigators were putting in time, both by day and night, 
on dilapidated Anson Is which, with their unblown Cheetahs, 
could barely stagger off the ground. It should be mentioned that 
the baked-earth runways of both Heany and Thornhill were 
unserviceable owing to crevices, anthills and similar perils; all 
flying was done from the rough grass. 

After logging about 25 hr on Tigers No. 1 course converted to 
Harvards. These “mighty all-metal persoot ships” soon lost their 
terrors, and were generally found to be beautiful aircraft, and 
far easier to fly than a Tiger. All the hangars were full of them 
and the serviceable line-up grew almost daily. And so the 
“applied” stage was reached—for the R.A.T.W. was operated 
under the new “all-through” scheme, whereby all cadets did all 
their training at one station. There was some talk that it should 
all be under the same instructor, but this was never achieved. 

By the middle of 1948 the three stations were thriving com- 
munities, and the personal atmosphere had gone. About six 
courses were then at work and wives and families were firmly 
settled—usually in local hotels, at considerable expense to the 
husband. 

After the writer had returned to this country new, and long- 
awaited, aircraft began to arrive. Chipmunks by the score; and, 
for the navigators, brand-new Anson T.20s. The unpopular 
“aircrew” ranks also went by the board and pupils selected for 
short-service commissions went to Rhodesia as A.P/Os; the 
writer began flying as a C/P. (cadet pilot), after which the stages 
were “Pilot IV” and then “Pilot III,” or pilot officer. 

The reason given for Rhodesia’s closure is economy; and there 
is no doubt that a supply line 6,000 miles long (9,000 via Cape 
Town) is excessive. But it seems a pity that these fine airfields, 
with their superb weather, should be forced to cease the efficient 
and little-publicized work which they have done for so long. All 
that remains will be an immense bond linking the colony to the 
Royal Air Force; and who knows?—the Service may = return 
for a third time. W.T.G. 
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HELICOPTERS and the INDEPENDENTS 


Varied Aspects of Commercial Operation Discussed at Helicopter Association Meeting 


S reported briefly in last week’s issue, The Independent 
Operator and the Helicopter was the subject for dis- 
cussion, under Helicopter Association auspices, in the 

library of the R.Ae.S. on November 6th. The three main 
speakers represented two of this country’s independent airline 
operators (not using helicopters at present) and one firm 
which has for some time operated helicopters on agricultural 
work. They gave in turn details of work at present being done 
by fixed-wing aircraft and for which the helicopter might be 
suitable, views on helicopter design and development from 
the operator’s point of view, and an account of the helicopter’s 
use for crop spraying. 

Mr. Ivor JONES REES, B.Sc., A.F.R.Ae.S., of Airwork, Ltd., 
was the first speaker. He began by describing some of his com- 
pany’s experiences of operating fixed-wing aircraft in many parts 
of the world. Aircraft on overseas operations were far from the 
factory where they were built. They usually had to be maintained 
and operated under conditions more onerous than those encoun- 
tered in the country of origin or the trunk routes. Airfields were 
often of the most primitive kind, in some cases carved out of 
jungle or bush by the operators themselves. This added con- 
siderably to the cost of the operation and made the helicopter 
an attractive alternative proposition. 

The actual flying provided fewer problems than might have 
been expected. It was normally confined to daylight, and the 
problems were usually peculiar to individual operations. Main- 
tenance work proceeded at a much more sober pace than at home. 
The fleet was normally too small to justify high expenditure 
on plant and equipment, and work often had to be done in the 
open. 

A major problem was the provision of sufficient stores and 
equipment to enable flying operations to proceed smoothly, while 
avoiding the creation of large stocks. Components had to be 
returned to the U.K. for overhaul, so the importance of rugged 
construction and long life could scarcely be over-emphasized. 

One particular operation, the lecturer continued, showed clearly 
the advantages to be gained by using helicopters. His company 
had, during the period 1946-1950, operated a fleet of fixed-wing 
aircraft in oil exploration on behalf of the Shell Company in 
Ecuador. They were Bristol Freighters, Dakotas and Grumman 
amphibians. Although most of the advance drilling sites were 
situated within 20-50 miles of the base, there were no roads and 
often an airstrip had to be cut from dense jungle, the first equip- 
ment being dropped by parachute. Where the site was near a 
stretch of water the amphibians could be used, but a 4/6-seater 
helicopter, capable of landing on the rivers or in a jungle clearing, 
would have been of the greatest use. A large helicopter to 
replace the Dakota or Bristol Freighter would also have been 
attractive. It would have been required to lift loads of at least 
five tons, and operate under tropical conditions at altitudes of 
up to 5,000ft. 

CapT. BRYAN GREENSTED, M.B.E., of Hunting Air Transport, 
was the second speaker, and he confined his remarks to helicopters 
in the competitive field of commercial transport. For the non- 
expert, the main difficulty in attempting to assess the potential 
value of the transport helicopter was that so few of the experts 
seemed to agree, particularly over such matters as cost levels, 
passenger comfort, taxi-service traffic potential, required speeds 
and seating capacity. 

As regards operational costs, a few points seemed fundamental. 
If, on most routes, helicopter fares had to be considerably higher 
than surface-transport fares, and probably higher than most fixed- 
wing fares, then the volume of potential traffic might be very 
small indeed. The market which would be prepared to pay a 
premium for an amount of time-saving might be much smaller 
than many optimists thought. 

It seemed that the most promising ways of reducing total 
operating costs of helicopters were to reduce their complexity, to 
improve and simplify control systems, and to improve reliability. 
Complexity not only had a direct bearing on reliability, but it 
also involved more maintenance and inspection work—which not 
only directly influenced maintenance costs, but also meant less 
time in the air; and a high utilization was the best way to reduce 
unit operating costs of any vehicle. 

Reliability would need to be backed by reliable operating 
techniques. Claims had been made that ground organization and 
the provision of navigational aids would cost less than for fixed- 
wing aircraft, but was this really true? Concerning noise, Capt. 
Greensted agreed that intensive research was necessary, but said 
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that any method of solving the problem should not involve an 
unnecessary increase in operating costs. The speaker was also 
concerned about the level of vibration, both in its effect upon 
maintenance and its influence on passenger comfort. 

The possibility of developing any substantial waffic at rates 
higher than present fixed-wing fares was extremely doubtful. 
British internal air fares were at present generally between 4d 
and 6d per passenger-mile, and it was doubtful whether many 
passengers would pay as much as 9}d per passenger-mile, which 
was quoted for the developed Bristol 173. Two main items of cost, 
overheads and fuel prices, were not directly the concern of the 
helicopter designer. 

In the speaker's opinion, the overheads estimated by Mr. Peter 
Masefield for the “BEAline bus,” at 70 per cent of the aircraft 
operating costs, could be drastically reduced if a truly commercial 
view were taken of air transport. The “overhead” element of 
most of the big operators represented the field in which the 
greatest economies should be sought. Fuel costs might also be 
reduced if the manufacturers and operators tackled the fuel com- 
panies, or if the Government removed the fuel tax for internal 
flying. 

In helicopter development, the U.S.A. seemed in general to be 
ahead of this country. They appeared to have taken a policy 
decision to pour huge sums into helicopter research, and they had 
quite rightly come to the conclusion that the helicopter would 
prove its worth only in intensive operations. Neither of the 
British airline Corporations should have to absorb this type of 
cost into its accounts; there should be direct payment for this 
work and, if all Britsih operators had the chance to take part, 
there was the strong possibility that it might be done more cheaply 
than under the present system. 

Concluding, Capt. Greensted said: “By and large, therefore, 
we cannot count ourselves as helicopter enthusiasts—but merely 
because in our view not enough is yet known about the heli- 
copter’s economics, maintenance problems and operating tech- 
niques to assess whether in the reasonably near future it will be 
a commercial transport unit. Quite possibly there is a great deal 
of secret data which, if available to us, would make us at once 
change our ideas. We sincerely hope there is.” 


Spraying by Helicopter 


Mr. J. E. Harper, A.F.C., aviation manager of Pest Control, 
Ltd., was the third speaker, and his contribution, Development of 
an Aerial Spraying Contract Service, was based on an impressive 
amount of practical helicopter flying experience of a specialized 
nature. 

He began by outlining his company’s experience with helicopters 
since their first trials in 1945 with a Sikorsky R-4. Further tests 
were made in 1947 with a Sikorsky S-51, and spraying equipment 
was designed. Operations were begun in 1948 both in this 
country and in the Sudan. 

Little was known of how the machine would stand up to 
tropical conditions. There was no assurance that engine over- 
heating would not occur, due to the slow flying speed, with little 
cooling, a few feet above ground level, and because of engine 
idling during chemical refilling; high temperatures and dusty 
conditions were not conducive to easy maintenance; and econo- 
mics made it important that a severe loss in payload should not 
occur. 

In the event, maintenance and operating problems were over- 
come by methods such as improving the air filter, protecting rotor 
blades with lightweight asbestos covers, and frequent dust decon- 
tamination. Entomologically, results of spraying against the 
cotton-leaf hopper were at least as good as those obtained by 
ground methods. Even in the Sudan’s severe climatic conditions, 
utilization had been good; some of the helicopters had since per- 
formed over nine hours’ flying per day, between 60 and 100 
take-offs and landings per machine being common. Even more 
difficult flying conditions were experienced in Southern Rhodesia, 
where attempts to spray tobacco crops proved commercially 
unsuccessful. 

The second air spraying season in the United Kingdom began 
in April 1949 with the addition of two Westland-built S-51s. 
A total of 26,000 acres of weeds, peas, potatoes and seed crops 
were treated. In addition, 9,000 acres of crops were sprayed 
against the Colorado beetle in Normandy where, in spite of fields 
some of which were only one acre in size, a daily coverage of 
between 300 and 400 acres was obtained. 

In September of the same year, on another expedition to the 
Sudan, experiments were made with night spraying. Headlights 


‘Flight’’ photograph 
“Cver 85 per cent of the flying is done a few feet from the ground.’’ A 
Pest Control Hiller at work emphasizes this point. 
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were fitted to the S-51 and the cotton crops were effectively 
sprayed for six nights. The lighting required further develop- 
ment, however, due to dazzle effects; but, given sufficient pilots 
to avoid fatigue, and this further development in lighting and 
technique, the idea appeared feasible. 

In 1950, two S-5Is were used in spraying operations against 
the cockchafer in Switzerland, a total of 5,000 acres being treated. 
Also in 1950, the decision was made to re-equip with Hiller 360s, 
greater manceuvrability and less complicated maintenance proving 
the main advantages. Since that time, acreages treated had 
increased, those for the U.K. and the Sudan being 32,000 and 
150,000 respectively in 1952. 

For the past three years fixed-wing aircraft (Austers) had been 
used for spraying work in addition to the helicopters. Six Austers 
were now being used, with excellent economy, and had been 
found especially useful in the destruction of locust swarms in 
flight. Among the charter jobs performed by the company’s 
helicopters was that of cable-laying near Malvern in April, 1952. 
A grand total of over 6,500 hours of helicopter flying had been 
performed in widespread operations. 

For the pilots, helicopter spraying was extremely arduous, over 
85 per cent of the flying being done a few feet above the ground. 
Continual manceuvring, turning and avoiding obstacles, combined 
with frequent take-offs and landings, necessitated “flying the 
machine all the time,” with no margin for error. Physical fatigue 
was considerable and an average of four hours’ flying per day 
was usual, although some pilots had exceeded eight hours. A 
ratio of three pilots for every two aircraft seemed suitable, con- 
sidering both pilot fatigue and the economic factor. 

Turning to the organization necessary for an aerial spraying 
service, Mr. Harper referred to the very high degree of mobility 
required. The complete operational plan involved seven elements, 
(1) operational requirements and data (the basis for all other 
arrangements); (2) pre-departure arrangements for aircraft, 
vehicles, chemicals, licensing and auxiliary requirements; 
(3) movements of personnel, equipment and supplies; (4) arrival 
arrangements; (5) field plan of operation; (6) entomological liaison; 
and (7) disposal arrangements. 

It was often more economic to transport the helicopters to 
the site by road. On overseas trips they had often been taken 
by air charter; for example, four Hillers, together with spare parts, 
had been carried in a York. 

On the maintenance side, the wear and tear of both helicopters 
and fixed-wing aircraft was higher on air spraying work. Increases 
in maintenance costs were estimated at 40 per cent in European 
countries and up to 60 per cent in tropical countries. This was 
due both to the large number of take-offs at full load, and to 
climatic conditions involving engine over-heating and dust 
penetration. 

Variables affecting the acreage covered consisted of those influ- 
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encing (a) output per flying hour and (b) daily output. Factors 
affecting (a) were (1) the amount of chemical applied per acre; 
(2) distance between landing site and spraying area; (3) altitude 
of take-off site; (4) altitude of spraying area; (5) nature of the 
field and obstructions, and direction of the wind; (6) flying speed 
for spraying, and swath-width; (7) pilot-skill; (8) flying conditions; 
and (9) qualities of manceuvrability and payload of the particular 
type of helicopter. These various factors were the reasons why 
hourly acreages had varied from 12 to 240. : 

Daily output depended on (1) efficiency of ground equipment 
in reducing turn-round times; (2) efficiency of refuelling crew; 
(3) daily working period, which varied considerably in different 
territories; (4) effect of breakdowns and other delays; (5) distri- 
bution of the work, which could cause excessive movements. 
Highest values for daily operations in the United Kingdom and 
abroad were 550 acres and 1,260 acres respectively. 

The requirements of Pest Control, Ltd., were that their pilots 
should have a minimum of 1,000 flying hours before conversion 
to helicopters—preferably on light aircraft and with some instruc- 
tional work. Fifty hours’ helicopter flying was obtained before 
starting crop-spraying under the supervision of an experienced 
pilot. Flying experience must always be supplemented by a 
background knowledge of spraying chemicals and equipment, 
entomology and agriculture. 

The aircraft must be supported by suitable ground equipment. 
Two types of tanker were used by Pest Control, one of 800 gallons’ 
chemical capacity (and capable of refilling the Hiller in 40 seconds) 
and carrying 250 gallons of aviation fuel, and the other contain- 
ing 1,200 gallons of chemical. These vehicles were fitted to tow 
the helicopters on trailers, and were equipped with radio tele- 
phones for communication with branch offices. 

With the approval of the A.R.B., the company’s biological and 
chemical experts were able to assess the suitability for aircraft 
use of new spray chemicals. When toxic chemicals were used, 
_ pilot was briefed and the necessary safety precautions were 
taken. 

In a comparison between the aeroplane and the helicopter, 
for aerial spraying this side of the Atlantic, there appeared little 
doubt that the helicopter was the better machine. There was 
tremendous room for improvement, however, particularly from ° 
the economic point of view. Manufacturers should produce more 
suitable helicopters at far lower cost; there appeared no reason 
why a £5,000 machine for crop spraying should not be produced. 

Such a machine might have the following specification. It 
would be sturdy, simple and straightforward, and the engine, 
main transmission, rotor head and other items should be easily 
removable. Serviceability and ease of maintenance should be the 
primary considerations. ‘The fuselage construction should be 
open and preferably of tubular type. The undercarriage should 
be interchangeable between wheels and skids. The rotor blades 
should be of metal, with sufficient clearance for the installation 
of the insecticide tank. 

The pilot’s seating should preferably be in the centre, otherwise 
on the left. Trimming should be electrical, and the controls 
should be light. The lever-type throttle seemed preferable to the 
twist-grip type. Cockpit canopies should be easily detachable. 
An engine of 250 to 300 h.p. would be preferred, and a minimum 
payload of 900 Ib. Hovering ceiling at full load should be 
5,000ft, with a cruising speed of 100 m.p.h. and an endurance 
of 24 hours. 

In conclusion, Mr. Harper pointed out that the jet-propelled 
helicopter might well come into crop spraying use before it was 
suitable for passenger or freight work: the possible use of the 
convertible type must therefore be considered. 


The Discussion 


A brief general discussion followed the three main papers. The 
opening speaker was W/C. R. Briz (B.E.A.), who referred at length 
to Capt. Greensted’s criticism of helicopter research and development 
in this country. Details of the B.E.A. Helicopter Unit’s costs were 
published in the Corporation’s annual report, and there was nothing to 
stop anyone else doing the same sort of work. Progress, he affirmed, was 
being made. 

Mr. G. W. Stacirprass (M.C.A.) referred to the emphasis placed 
on the application of the helicopter as an improved fixed-wing airliner, 
an emphasis he regretted. Instead of attempting to bite into airline 
traffic, and so having to overcome the various problems of range, payload, 
noise reduction, cost, reliability and maintenance, why not go for the 
simpler requirements of a sees to be used for the helicopter’s own 
specialized 

Dr. G. S. Histop (Fairey Aviation), referring to Capt. Greensted’s 
paper, stated that the fast, big helicopter could give lower costs. How 
would Capt. Greensted lower his overheads? If helicopter fares were 
close to those in fixed-wing aircraft, then the machine could be made 
to pay. 

Replying, Capt. GREENSTED pointed out that he had not originally 
criticized the good work of W/C. Brie’s unit. Nevertheless, it was 
conceivable that this work might have been done more cheaply had it 
been done by an independent company. Head-office expenses could 


probably be reduced to bring down overheads, he continued; the main 
point remained that fares should be drastically reduced in order to 
reach a new, wider market. 
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THE 


ANTI-SUBMARINE 


+ Anti-submarine weapons, both shipborne 

and airborne, far more effective than anything 
known during the last war, are becoming available, 
and arrangements have been made to enable heavier 
and faster types of naval aircraft to be handled 


in, and operated from, our fleet carriers.” 


Extract from the Statement by the First Lord of the Admiralty 
explanatory of the NAVY ESTIMATES, 1953/54. 


FAIREY AVIATION 


FAIREY AVIATION COMPANY LIMITED - HAYES - MIDDLESEX 
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de Havilland Propellers Ltd. 
have achieved dead - beat 
governing with turbine 


propellers. 


Dt HAVILLAND 
PROTELAAES 
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AIRCRAFT INTELLIGENCE 


SUBMARINER’S NIGHTMARE: Out at Fort Worth, Texas, the Bell Corporation are getting into 


full production with the big HSL-1 anti-submarine helicopter. In the foreground the second 
machine carries out tied resonance tests, while the first prototype approaches in the background. 
Neither aircraft has the rotor pylons properly faired into the fuselage. 


Great Britain 


Boulton Paul Sea Balliol T.21. In our 
“Farnborough Report”’ issue we described 
the double-extension tailwheel leg devel- 
oped by Boulton Paul for the carrier- 
equipped Sea Balliol. Two air-spring oleos, 
mounted concentrically, permit a ten- 
inch stroke to be achieved in a compact 
unit employing small, light forgings. e 
sketch on this page shows the leg, together 
with the arrester hook and the articulated 
cable guard in front of the leg. The Royal 
Navy now has quite a number of Sea 
Balliols and deliveries are continuing. 


D.H. Sea Venom F(AW)20. This fine 
two-seat. all-weather fighter is coming into 
service in many Fleet Air Arm squadrons, 
and deliveries will continue most of next 
year, at least. After a remarkable number 
of changes the fin/rudder combination has 
settled down to the configuration shown in 
the sketch below. Rubber deck-bumpers 
are seen beneath the booms, and the 
elevator mass-balances are now fully faired 
in to the undersurface of the fixed tailplane. 


Hawker Hunter. Reports of a Hunter fly- 
ing with slipper tanks mounted on the 


The ‘‘Flight’’ sketches of the Sea Venom F(AW)20 (right), Seamew 
A.S.1 (below) and Sea Balliol (lower right) are all discussed on this 
All three types are in service, or just entering service, 


page. 


undersides of the wings are incorrect ; such 
a development has not yet been flown. 
Another report states that the crimson 


. first prototype WB 188 is being rebuilt 


with a more powerful engine. The Hawker 
Siddeley Group do not comment upon this, 
but it is generally expected that fully 
developed Hunters—and Swifts—might be 
able to employ an afterburning Avon 
RA.14, giving considerably more than 
10,000 Ib thrust and possibly making both 
aircraft supersonic on the level. 


Short S.B.6 Seamew. The distance at 
which wing downwash can be felt is some- 
times remarkable. In the Seamew A.S.1, 
the combined effect of the high-lift wing 
and the short tailplane moment arm com- 
bine to produce a considerable negative 
angle of attack on the tailplane, under 
some conditions. To keep the flow smooth, 
small fixed slats have been attached to the 
ig gs as shown in the drawing below, 
eft. It is too early to say whether these 
will be fitted to production aircraft, or dis- 
carded in the light of fuller knowledge. 
The Prestwick Pioneer 2, of course, has 
slots built into the tailplane to serve the 


the same purpose. 


with the Royal Navy for contrasting carrier operations. 
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Supermarine Swift. Although small fron- 
tal area is a great help in achieving super- 
sonic flight, most modern American 
fighters have singularly bulky fuselages, 
showing that they were designed around 
a considerable tankage, rather than tailored 
to fit an axial engine. In the Swift, the fat 
fuselage and consequent large internal 
tankage is fortuitous, for it is a direct inheri- 
tance from the centrifugal Nene used in 
the Supermarine 535. From recent speed- 
record attempts it appears that the Swift 
has a Mach number about 0.05 below that 
of the Hunter for equal thrust, but the 
greater fuselage volume permits larger 
tankage, and is likely to prove useful in 
roviding for bigger air-ducts and after- 
urners in future marks. Production Swifts 
are likely to form at least a token R.A.F. 
squadron shortly, and the Swift would also 
appear to be a very useful machine for 
M.o.S. research establishments and a num- 
ber of firms in the industry. In the U.S.A. 
it is not uncommon for as many as 100 
fighters to be diverted from squadron 
service to fill special research rdles. 


United States 


Convair YF-102. The of this 
Mach 2 automatic manned intercepter made 
its first flighton October 24th, as we reported 
two weeks ago. We now learn that the air- 
craft made an emergency wheels-up land- 
ing just off the end of the runway at 
Edwards A.F.B. early this month, following 
a reported loss of power from the after- 
burning Pratt and Whitney J-57-P-11. 
The aircraft was badly damaged, although 
the Convair chief project test pilot, Dick 
Johnson, suffered only minor injuries. The 
second prototype should fly in about three 
weeks’ time and testing will then continue. 


Japan 
Fuji Mentor. Fuji Heavy Industries 
(famous in World War 2 as Nakajima) are 
expecting an order for Beech T-34 Mentor 
trainers for the Japanese National Safety 
Forces. The first order specifies 30 Men- 
tors to be delivered at the rate of about six 
r month from next May, at a cost of 21m 
en (£20,700) each. Licence negotiations 
with Beech are under way. The Mentor is 
a tandem-seat trainer developed from the 
Bonanza, with a 225 h.p. flat-six engine. 
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for the story of Operation Becher’s Brook please turn to page 686. These 

dramatic photographs were taken on one of the nine convoys which to date 
have made the 3,100-mile delivery journey: (1) The take-off from St. Hubert, 
Montreal. (2) Arrival at R.C.A.F. Station Goose Bay, Labrador. (3) Assembly at 
Bluie West One, in south-west Greenland. (4) Preparation: Ferry pilots on track 
during a seven-day survival course in Labrador. (5) These ferry pilots at 
St. Hubert, include (standing, |. to r.) F/L. M. Creighton and F/O.s J. H. Hind 
and F. Vindis. (6) Preparing to take off from Bluie West One. (7) Preparing 
to touch down in Greenland. (8) Cpl. D. Paterson clears a frosted-up filler cap 
in Greenland. (9) At 35,000ft over the Greenland ice cap; the pilot is F/L. D. A. 


Blair. (10 and 11) Grand but uninviting scenery is presented to the pilot over 
Greenland. (12) Arrival at the Maintenance Unit at R.A.F. Station Kemble, 


Gloucestershire. Camouflaging and delivery are the next steps. 
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“Flight’’ photographs 


What may be described as a definitely positive take-off results from the installation of v.p. D.H. Queen 2s; this in addition to a single-engine 
performance which is not all downhill. The aircraft is here seen leaving the soft grass airfield at Southampton. 


Rapide with Royal Urge 


Gipsy Queen 2s give a lively performance to the Series 4 aircraft 


By THE EDITOR 


NE of the few bright and sunny days of early November 
provided an opportunity to refresh somewhat dim 
memories of piloting a Rapide. But this was a Rapide 

with a difference: a Series 4, in fact. The only two examples 
were earlier referred to in a paragraph in our October 30th 
issue, and the example which was demonstrated for me and 
which I subsequently flew has been converted for Noon and 
Pearce Air Charters, Ltd., of Nairobi. The difference lies 
in the installation of Gipsy Queen 2 engines with constant- 
speed airscrews; the gain in performance is quite remarkable. 

The work of converting the ordinary Rapide into a Series 4 
has been carried out by Flightways, Ltd., of Southampton Airport, 
and it was from Eastleigh that we flew. Mr. Alec Noon has 
purchased—from Mr. V. H. Bellamy of Flightways—a set of 
drawings for the conversion, and he expects to convert a number 
of the Rapides now flying in Africa, in his company’s workshops 
at Nairobi West. 

East African Airways use a few Rapides and are likely to make 
the change of engines as the present units become due for overhaul. 
Air Madagascar are also interested. (I understood, incidentally, 
that East African have been unable to put into operation the 
Macchi 320s which they bought to take over Rapide duties, and 
that the performance of these aircraft has proved to be below 
expectations. ) 

.E.A, still operate nine Rapides, which they call Islanders, 
to the Channel, Scilly and Scottish Islands. Some of these ser- 
vices are over very short ranges, but advantages would result 


Responsible for the conversion of the second Series 4 Rapide were Mr. 
Alec Noon, the owner (left) and Mr. V. H. Bellamy, whose company, 
Flightways, Ltd., did the work. 


from the installation of 2 engines. The Rapide does not 
match up to modern sta ‘ds, but it is the only available aircraft 
which can be licensed to fly commercially into some of the 
smallest airfields. The Heron, which in many ways comes nearer 
to being a replacement for the Rapide than does the Dove, is also 
able to fly in and out of the fields used by the Rapide and with a 
greater safety margin, but its operation is governed by more 
stringent post-war regulations. 

Rapides are also still used by several charter companies but, 
as we remarked previously, these aircraft have not much of a 
future in Europe, if only because there is a marked reluctance 
on the part of the — (one, we must add, which is quite 
unjustified, as the safety record of the Rapide confirms) to flyin 
in what they refer to as “rickety old biplanes.”’ For business-wor 
around Europe the Rapide continues to have appeal. 

Except for the addition of two airscrew-pitch levers and two 
boost gauges in the cockpit, there is little difference to be noted. 
The cowled engine looks the same as ever, although the c.s. 
airscrew, with its neat polished spinner, definitely enhances the 
appearance of the installation. New oil tanks containing about 
three-quarters of a gallon more for each engine are the only other 
modification of note. 

Before conversion Rapide VP-KLL weighed 3,603 lb empty, 
had an a.u.w. of 5,500 lb and a payload with full tanks of 1,043 Ib. 
The corresponding figures in Series 4 form are now 3,757 Ib 
empty, 6,000 Ib a.u.w., payload 1,339 Ib. 

ut perhaps the more significant features of the new perform- 
ance are the single-engine safety and the increased speed and 
range. To take an example from Noon and Pearce services, 
Nairobi to Dar-es-Salaam is 418 miles. Standard ageing Rapides, 
cruising as they do at 110 m.p.h. for a maximum safe endurance 
of 3 hr 45 min (10 gall/hr per engine), cannot make this trip 
without an intermediate stop. The Series 4 machine, however, 
cruises at 130 I.A.S. at 7,000ft (— 3 Ib boost and 2,100 r.p.m.) and 
has a safe endurance of 34 hours (104 gall/hr), and so it can tackle 
the journey non-stop even with a head-wind. 

Much of the country over which Rapides fly in Africa is 
unsettled, so ability to hold height at 6,000ft with 6,000 lb a.u.w. 
on either engine alone is comforting. An en route engine failure 
at a rather lower weight would leave the pilot in a position to 
continue his journey at 90 to 100 m.p.h. and to know that he 
could go round again at his destination if need be. With pas- 
sengers and half-full tanks at sea level the Series 4 will climb 
at 250 ft/min on one engine. 

It can be confirmed that the Queen 2 overhaul period, at 
present 750 hours, has been discussed with the A.R.B., and that 
consideration will be given to raising it to 1,000 hr. 

No particular claim is being made regarding take-off run for the 
Rapide 4. The measured figures for the standard aircraft are 
considered satisfactory and it is obvious that these are handsomely 
surpassed. 

My own brief experience at the controls was a pleasant one. 
The pilot’s view is, of course, very good from the nose cockpit 
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ictor 
four Sapphire 


crescent wing bomber 


Four Sapphire turbojets power the Handley Page Victor crescent-wing bomber, 


now in super priority production for the Royal Air Force... 


further evidence of the vitally important role the Sapphire is filling 


in equipping the air forces of the Western world. 


TRONG SIDDELEY 


apphire TURBOJET 


ARMSTRONG SIDDELEY MOTORS LIMITED - PARKSIDE - COVENTRY Lf 


Members of the Hawker Siddeley Group 
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RAPIDE WITH ROYAL URGE... 


but one nevertheless feels a little isolated and exposed. By com- 
parison with new commercial aircraft the surrounding walls and 
window frames appear flimsy, and the instruments and their 
layout very dated. Even so, the controls are all easy to use and 
function in a nice positive manner. For manceuvring on the 
ground the aircraft is very responsive to differential throttle 
movement. 

On take-off the tail rises at once and as the engines are at full 
power the noise is considerable. In 250 yards or less the Rapide 


flies off steeply and will climb continuously at all of 1,500 ft/min 
with normal load. The angle of climb is high and the forward 
speed can safely be as low as 85 m.p.h. 

Once the engines are throttled back to cruise and with r.p.m. 


AN interesting report on reconstruction problems, published 
by the Ministry of Reconstruction, has recently been 
brought again to Flight’s notice. It is a lengthy document, and 
we here select several pertinent references to aviation which are 
worthy of consideration. The author of this section states : — 

The development of civil aeronautics in this country is not merely 
a scientific or commercial question. It is a question of the first im- 
portance from the point of view of national security. The experiences 
of the war have made clear to everybody how vulnerable Great Britain 
is from the air. It is true today that “we are no longer an island” in the 
sense that the sea and a strong Navy can no longer defend our women 
and children from hostile attack. We were able during the war to 
improvise an aerial defence that in the end was completely effective 
against an enemy whose aerial resources became more and more feeble. 
But aeronautics and airmanship were still in their infancy. We should 
not get the opportunity, in any future war, of improvising aerial 
defence... . 

Just as we were able to expand our Navy by mobilizing the Mercantile 
Marine and the fishing fleets for naval purposes in the war just ended, 
so in any war of the future the Air Force will call upon the Mercantile 
Air Service to co-operate in the task of aerial defence. ‘The demand for 
flying machines will be unlimited. . . . It is vital to the security and 
prosperity of the Empire that at any cost this country should lead the 
world in civil aerial transport. 

The small area of Great Britain, the excellence of its railway com- 
munication, and the short distances between important points, are factors 
that will tend to hamper the development of civil aviation at home... . 
But it is in the longer distances that the commercial advantages offered 
by aerial transport for the conveyance of mails becomes most evident. 

Although these islands are situated like Newfoundland in a variable 
and unfavourable climate, good weather is never far distant. Great 
Britain will act as a landing ground for the aerial liners of the future 
plying to Egypt, India, Africa, Australia, New Zealand, Canada and 
America, along the great chain of the Empire’s aerial routes. 
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reduced, the noise level is no more than with the earlier uni.s. 
The cruising speed is, however, appreciably higher and the aircraft 
has a lively acceleration. 

There is no trouble about holding straight with one engine 
switched off, but there is an appreciable difference in drag 
between windmilling in coarse pitch and moving to fine for 
restarting the engine. The claims for single-engine performance 
and economical cruising speed with both engines were briefly 
verified. Fore-and-aft trimming on the Rapide calls for quite a 
lot of winding on the trimmer wheel; but, once set, hands-off 
flying is possible for long periods. 

I had forgotten just how light and flexible these remarkable old 
machines are. The approach speed can be anything from 75 to 
100 m.p.h.; full flap gives a much quicker rate of descent, but 
the addition of a trickle of engine checks this if required. 

Over the hedge, the lightest backward pull on the 
wheel levels the machine out and a progressive easing 
back as speed dies results in a smooth and sweet three- 
pointer—like a well-sprung Tiger Moth, in fact. 

VP-KLL should now be back at Nairobi, having been 
flown out in easy stages, with normal tankage, by Mr. 
Alec Noon. It joins a fleet of five Bonanzas (which 
replaced Geminis and have luggage space as well as four 
seats, more cruising speed, lower fuel consumption and 
are, of course, of metal construction), two Rapides, an 
Anson and an Autocrat. The Anson has been used 
extensively for film work of the Where No Eagles Fly 
and King Solomon’s Mines type. Much to everyone’s 
surprise, this Anson topped 20,000ft to shoot the crater 
for the Snows of Kilimanjaro—disbelievers can examine 
the stills; the much-photographed mountain itself pushes 
a snow-covered rim to 19,565ft. 


“Plight’’ photograph 


Air to air over Hampshire: The Rapide 4 made our Gemini, 
from which this photograph was taken, seem distinctly 
sluggish on the climb. Mr. Alec Noon was the, pilot. 


The aeroplane, as it is today, should probably be regarded as a 
temporary expedient for the conveyance of mails, passengers and goods. 
It stands perhaps where stood the steamship in A time of our grand- 
fathers. Imagine the war carried through with steam vessels of the 
“Comet” period. We should now find ourselves possessed of a large 
number of improved armoured “Comets” over-engined, clumsy and 
uncomfortable, but of proved capacity. It would have taken an inspired 
imagination to visualize the ““Aquitania” and our dreadnoughts, cruisers 
and destroyers. The future development of aeronautics promises to be 
at least as far-reaching as was that of steam navigation. 

There is an increasing need for co-ordination, and the establishment 
of a Central Research Laboratory, a Central Aircraft Test Ground, and 
a Testing Establishment can probably not be long delayed. 

There will be the further need of a large number of schools for tuition 
in flying. Flying certificates will probably be of various degrees . . . 
including such subjects as astronomy, the use of the compass, signalling, 
and wireless telegraphy. 

The following lines of invention may be indicated as being of great 
importance to commercial aeronautics: the gyroscope and its incidental 
uses, the turbine system applied to combustion engines, and directional 
wireless. Developments may be anticipated in the servo-motor, which 
will make large machines easy to control, and in automatic landing 
gears, which will make safe the difficult operation of landing at night. 
The metal aeroplane is still in its infancy and promises large develop- 
ments in systems of construction, 

The possibility of revolutionary inventions should always be kept in 
mind. Thus a new form of motor utilizing the radio-active energy of 
the earth, or the internal energy of the atom, might be evolved at any 
moment as our knowledge of matter and ether progresses. We know 
that the store of energy is there; we have but to discover how to tap it 
at its source. 

We may now add that this report, written by Dr. A. Peter 
Thurston, M.B.E., D.Sc., was submitted and published as an 


official pamphlet in the year 1919. 


ALASKA PIPELINE 


Te support units of the U.S.A.F. and Army operating in 
Alaska, a 621-mile fuel pipeline is to be built from Haines, the 
most northerly ice-free port in the Chilkoot inlet (Alaska “pan- 
handle”) to Fairbanks; it will cross 44 miles of British Columbia 


and 240 miles of Yukon—all Canadian territory—in the process. 
The Marwell Construction Co., Ltd., of Vancouver, have already 
received a contract worth more than a third of the total cost of 
30m dollars; they will build docks at Haines, five pumping stations 
and two tank farms. Work is to be completed by October 1955. 


LIFT AND DRAG 


WO small diagrams which were printed in connection with 

some notes on autorotation in the recent article “3-D 
Aviation” may, it seems, have misled some of our readers. They 
were rough sketches to indicate the forces tending to accelerate 
and decelerate the blades, and showing the direction of what 
was called the “total air reaction.” To make these diagrams 
anything other than a graphic indication of the forces, they 
would, of course, have had to be drawn with drag component 
parallel to the relative wind, and lift at right-angles to it. 
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-—in Aircraft Design : 


lecture presented by Mr. J. C. Wimpenny, A.F.R.Ae.S., 
before the Royal Aeronautical Society on November 12th. 
We give here a condensed version of his paper, Stability and 
Control in Aircraft Design. 

In his introduction, Mr. Wimpenny pointed out that man’s first 
attempts to fly, modelled on the birds, failed because the aircraft were 
unstable and could not be controlled, and because there was insufficient 
power. Once the principles of stability and control were understood, 
the emphasis shifted towards performance, and today the basis for 
design was to achieve some ever-increasing standard of performance 
while retaining acceptable standards of stability and control. In any 
design, the combination of these two aims involved compromise. 

The pilot’s judgment of aircraft-handling qualities was made up of 
three elements: (i) the effort the pilot had to make, consisting almost 
entirely of stick forces and stick displacements; (ii) the behaviour of 
the aircraft both when left to itself (its stability) and when the controls 
were used (its response); (iii) the time element, or how quickly or 
slowly things happened. Complete judgment was made up of the com- 
bination of these three items and was thus fairly complicated. It had 
been usual to consider simple combinations in describing handling 
qualities, e.g., stick-force/g, and angle-of-bank/sec. It was probable 
that future improvements in understanding of the problem would have 
to involve all three elements together. 

Some current problems concerned with handling qualities were then 
discussed by the lecturer. They included control feel requirements, and 
the various aspects of dynamic stability. To gain more insight into the 
make-up of good-handling qualities, Mr. Wimpenny stated, more 
measurements of the stability and control behaviour under dynamic 
conditions were required, together with more effective methods of 
analysing such measurements, (See Fig. 1.) 

It had been suggested that the pilot/aircraft combination was really 
a complete but complex form of servo mechanism, and as such should 
be treated by the now well-established methods of servo-control 
analysis. The main difficulty was in defining the characteristics of the 
pilot, as he was such a complicated and adaptable object; but the 
method held considerable promise in the future for putting our under- 
standing of the make-up A pee handling on a firmer basis, because it 
correlated the pilot, the aircraft and the all-important time element. 


The Aerodynamic Forces 


Before an aircraft could be built to incorporate the desired handling 
qualities, it was necessary to be able to estimate the aerodynamic forces 
on the various parts. 

Theory aimed at understanding and in this lay its great merit; if 
we understood, we could extend or generalize and extrapolate where 
we should merely guess if we had only experimental results. All this 
theoretical work, however, must be backed by continual comparison 
with experiment. Fundamental experiments involving detailed study of 
the flow by pressure-plotting, boundary-layer traverses, shock-wave 
observations and so on, were essential; but, owing to their length, 
they could not be made on many configurations. However, there was 
always a demand for less-detailed knowledge in some basic overall 
results. It was here that the simpler, more approximate theories came 
into great use, as they gave a framework in which to place the experi- 
mental results, and a yardstick with which to correlate them. 

The knowledge of aerodynamic forces always lagged some way behind 
the current design, and the designer often had to make shrewd estimates 
from a small amount of concrete data. Some very good aircraft had 
been evolved by this means; but, as speeds and complication increased, 
it was becoming more and more difficult for the designer to feel his 
way through the variables of speed, Mach number and altitude. Con- 
tinual research effort on the various aerodynamic derivatives was 
needed to enable him to retain an adequate certainty of the success of 
a new design, and to lessen the lengthy and extensive period of test 
flying. 

Assuming some knowledge of stability and control requirements and 
the acrodynamic forces, the main task still remained of designing the 
actual aircraft to incorporate good stability and control qualities without 
excessive performance penalties. In examining a new design, two 
methods proceeded side by side. One was the “explicit” method of 
evaluating the expected behaviour in detail, and the other was the 
“overall” method, in which simple criteria and experience were used. 

With increasing speeds and complication, the explicit method must 
be used more and more, and in this category came items such as 
response to control and dynamic stability estimates, detailed aero- 
elastic calculations, flutter calculations, and lifting-surface estimates 
of the air-load distributions. These calculations aimed at improving 
the certainty and refinement of the design, but they involved com- 
plicated mathematics, and this had led to the use of analogue and 
digital computors. With these aids, we were in a much more powerful 
position to evaluate the optimum design; and with much of the mathe- 
matical donkey-work thus removed, the main doubt about such 
calculations was that the final answer depended entirely on the accuracy 
of the aerodynamic data fed in at the beginning. Thus, to match the 
improved computing powers, better knowledge was needed of the 
acrodynamic forces. 

These advanced methods would not do our thinking for us; instead, 
by evaluating many cases, they could give us much more to think 
about in the design stages. At the same time, it was essential to retain 


RR lect pres was briefly made in last week’s issue to the 


STABILITY and CONTROL 


A Digest of J. C. Wimpenny’s R.Ae.S. Lecture 


FLIGHT 


something of the overall method, and broad yardsticks, such as tail 
volume and tail arm should be reviewed in relation to past experience 
to make sure that, in the complex evaluation, we did not lose sight of 
the wood for the trees. 

The problems of tail design were next discussed. The lecturer stated 
that the size of tail was frequently governed by the requirements of 
low-speed control at take-off and landing. At these speeds, the control 
had to overcome the moments arising from the following sources: 
(i) the adverse pitching moment from the flaps, which would be large 
if high-lift flaps were fitted, and much smaller with simple flaps; 
(ii) the stability in the landing condition. This would depend on the 
c.g. travel, and also to a considerable extent on whether the aircraft 
was airscrew- or jet-driven. 

At transonic and supersonic speeds, fore-and-aft manceuvrability 
was reduced for two reasons; there was an increase in stability and 
a large reduction in the effectiveness of the normal elevator. The 
answer to this problem was to have the tailplane movable; and, indeed, 
this all-moving tail represented also an advantage in low-speed flight. 

This type of tail did introduce its own new problems, of which the 
most obvious were the increased operating power requirements, the 
virtual impossibility of any manual control, and the vital need to 
preserve adequate stiffness as a safeguard against flutter and oscillatory 
difficulties. There was some advantage structurally in that the tail- 
og and elevator were not so heavily stressed by large torques, as at 

igh speeds the elevator was neutral. On balance, it appeared that the 
fully power-operated all-moving tailplane, with or without a geared 
elevator, was an attractive proposition for both high-speed and low- 
speed control, and an aircraft more efficient in both performance and 
control should result from its use. 

It might be thought at first sight that the main function of the 
horizontal tail was its effect on static and manceuvre stability, and 
that this should have been considered first. This, however, was not so, 
the requirements of control and damping exerting a more fundamental 
influence on tail size. Having decided on the size necessary for these 
purposes, the provision of adequate static and manceuvre stability 
should be done ideally by adjusting the position of the c.g. to be the 
required distance ahead of the neutral and manceuvre points. 

A study of the tail-volume coefficients of a number of successful 
aircraft over the past 15 years showed that the values fell naturally 
into groups. The largest tail volumes were on airscrew-driven civil 
aircraft fitted with high-lift flaps; next came airscrew-driven types 
with simple flaps; then jet-driven aircraft with high-lift flaps; and the 
lowest tail volumes were found on the jet fighter with simple flaps. 
These trends confirmed that tail size was often governed by considera- 
tions of low-speed control; only in the last group of jet fighters with 
simple flaps might the tailplane volume be determined by other con- 
siderations—in that case, possibly by damping requirements. 

Concerning aero-elasticity, stiffness criteria for tailplanes, elevators 
and fuselages had been introduced in 1943. These were based on a 
statistical analysis of existing types, and served to indicate a fairly safe 
level of stiffness, to avoid serious effects on fore-and-aft stability and 
control. However, as the effects were so interwoven, it could prove 
unnecessarily extravagant in weight to satisfy all the criteria at the 
same time, and it was a good practice to work out each case fully on 
its own merits. 

The lecturer next turned to considerations of the vertical tail. 
Assuming that the designer wished to provide as much inherent stability 
as — there were three main variables; the fin arm, the fin size 

the geometric dihedral angle of the wing. Increase of fin arm 
would benefit both oscillatory and spiral stability. It was therefore 
desirable to make such an increase, but other design considerations 
soon set a limit to the amount that was practical. Increased fuselage 
length meant considerable increase of weight, particularly if the jet- 
pipe was within the fuselage. 


Fig. 1. In this feel diagram, features of various contro! methods are 

shown. AB and AC refer to manual control, the latter allowing for aero- 

elastics and compressibility. The remaining curves refer to power 

controls, all except FG involving aeroelastics and compressibility: DE, 

simple spring feel; FH, inertia weight; JK, spring gearing varying with 

“*q’’; and FG, “‘q’’ force feel. The small letters |, h and t indicate 
low, high-subsonic and transonic speed, respectively. 
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Even more serious was the limitation of ground angle. On low-aspect- 
ratio swept wings, large incidences had to be used for take-off and 
landing, and a long fuselage would then necessitate a very long under- 
carriage with the obvious associated structural and stowage problems. 

Increasing fin size would improve the oscillatory stability and have 
only a small effect on spiral stability. The dihedral would usually be 
just adequate to give spiral stability on the cruise, which might mean 
spiral instability either at high Cy values or at CL =zero. The provision 
of sufficient inherent stabilty had proved difficult, and many aircraft 
were using artificial stabilization of the oscillatory mode, by the 
installation of a yaw damper. 

Comparing the tail volumes of the Comet and the Constellation, their 
gross horizontal tail volumes were 0.486 and 1.12 respectively, and the 
net vertical tail volumes 0.023 and 0.064. If the Comet had nacelles 
and airscrews, then both vertical and horizontal tails would have had 
to be considerably larger. The combined increase in area would be 
about 65 per cent; if the Comet had needed as large a tail as this, the 
associated weight and drag increases would have reduced the payload 
for a given range by about 18 per cent of the capacity payload. This 
illustrated forcibly the large gains in performance to be obtained on 
a jet-propelled aircraft by keeping the tail as small as possible. 

Turning to tailless aircraft, the lecturer stated that the damping-in- 
pitch of this type would apparently be increased—certainly at subsonic 
speeds—if there was a large wing-chord. This was achieved on the 
low-aspect-ratio delta configuration, which might then provide a good 
deal of the basic damping which the earlier tailless aircraft of higher 
aspect-ratio lacked. Low c.g. travel as a percentage of the mean chord 
might not be so serious on a delta aircraft, as it represented a sufficiently 
large actual dimension. 

Three radically different wing plan-forms were being evolved to 
meet the need for long-range high-speed aircraft. These were: (i) the 
straight or slightly cranked swept wing of high aspect-ratio, sub- 
divided into those with buried engines and those with pods; (ii) the 
crescent wing; and (iii) the delta wing. Performance considerations 
played a large part in deciding on these plan-forms and were mainly 
a question of compromise between high lift, low high-speed drag and 
structure weight. Stability and control considerations also had an 
important influence. 


Low-speed Behaviour 


At low speeds, the stall was perhaps the major hazard in fixed-wing 
aircraft. It could not be eliminated, but it could be tamed. To do so, it 
was necessary to avoid large rolling and pitching displacements, provide 
adequate control and ensure warning of the approach of the stall. In 
the past, lateral instability with wing dropping had always been the 
main problem. Swept-back wings tended to have a tip stall which, if 
the wing was also of high aspect-ratio, could cause a nose-up pitching 
and pronounced longitudinal instability; this could then be more serious 
than the wing-dropping tendency. In the thin, swept-back wing was 
one of the most severe clashes of requirements, as the better their 
high-speed performance the greater the difficulty at low speeds. 

There were a large number of parameters which affected the stall: 
wing section, wing sweep, aspect ratio and taper ratio, Reynolds number, 
Mach number, roughness and flaps; and there were an equally large 
number of devices available to deal with it—slats, nose flaps, drooped 
noses, fences, boundary-layer control, and so on. Thus, although the 
problem was complicated, there was a variety of solutions, as was 
obvious in comparing the crescent wing with the delta wing. 

The crescent wing aimed at preventing a tip stall in the usual way, 
but the delta wing appeared at first sight to contradict all normal 
principles of stall control, since the stall began right at the tip. This, 
presumably, was acceptable because only a small area of tip was 
involved, and the spread of the stall inboard was gradual. Also, the 
delta wing had a low aspect-ratio and it was well established that the 
tip stalling caused hardly any longitudinal instability on a swept-back 
wing of sufficiently low aspect-ratio. 

The Comet used two forms of spanwise stall control, a built-in 
increase of nose-radius towards the up (the primary control) and the 
secondary control, developed by model flight test, of the leading-edge 
fence. It had been found that the chordwise extent of the fence might 
be adjusted to suit the section’s stalling characteristics, i.e., whether 
a leading-edge or trailing-edge stall. In the lecturer’s experience, fences 
had been a most effective and flexible device for adjusting stalling 
behaviour in the prototype flight testing stage. On the D.H.108, tip 
slats were effective but full-span slats brought fairly severe wing-drop 
—which, however, could then be cured by fitting two fences. On the 
Boeing B-47, the pod engines were reported to prevent the tip stall, 
presumably because they reduced the local incidence of the airflow 
above them. 

If tip stall was prevented, then the ailerons would still retain some 
effectiveness at the stall. At the same time, however, there were other 
factors which tended to make the ailerons less effective at low speeds. 
At high speeds, the rate of roll might be calculated with sufficient 
accuracy by assuming pure rolling motion only, while at low speeds 
the associated yawing response was very important. It arose from three 
causes: (i) the adverse yawing moment produced by aileron deflection; 
(ii) that caused by the response in roll; and (iii) the adverse side-slip 
induced by the angle of bank. 

As the response to aileron on the approach often determined the 
aileron size, it would be very desirable to eliminate the adverse yaw. 
This could be done by linking the rudder in with the ailerons, so that 
sufficient rudder was applied to counter the adverse yawing moment. 
This should enable a reduction in aileron size or improvement in aileron 
control to be obtained. Spoilers had also been suggested to help to 
solve this problem. 

As at low speeds, the swept-back wing was liable to tip-stalling 
troubles at high Mach numbers. The methods of curing it, however, 
would differ, the emphasis shifting from the leading edge to mid-chord 
owing to the presence of shock waves. Thus, improved flow was most 
likely to be effected by making the wing thinner, but other devices 
designed to re-energize or direct the boundary layer were possible— 


namely, vortex genera- 
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dary layer, and fences 
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at least be postponed 
beyond cruising 
speed range. As the 
maximum cruising 
speed should not be much above the drag divergence Mach number, 
this should not prove an impossible aim. 

Analysis of existing data showed that some aircraft did in fact have 
a small nose-up trim-change at about the critical Mach number, which 
was an ideal characteristic, giving an automatic recovery from any 
inadvertent speed-rise. On the other hand, some aircraft went pro- 
gressively nose-down and started doing so at Mach numbers which 
might be very near, or at, the maximum cruising speed. It appeared 
that this latter was the more fundamental behaviour and more likely 
to occur on a clean aircraft, whereas aircraft with nacelles or large 
bodies in extreme high- or low-wing positions might have a temporary 
kink in the Cy— M curve (dotted line, Fig. 2). 

One of the biggest control problems today concerned the form of 
control to be used at transonic and supersonic speeds. Theory indicated 
that at supersonic speeds the flap-type control became relatively 
ineffective, as it could produce lift only on its own surface and could 
not induce life on the main surface ahead, as at subsonic speeds. 

Aero-elastic considerations were also very important. Inadequate 
wing-stiffness might lead to wing flutter, loss of aileron control (aileron 
reversal), wing divergence, and loss of longitudinal stability. ‘To avoid 
these troubles, the prime requirement was for a certain torsional stiff- 
ness, but on swept wings flexural stiffness was also important. 

On a straight wing, aileron reversal speed depended directly on the 
torsional stiffness, while on the swept wing the flexural flexibility had 
an additional adverse effect. The requirements were for this speed to 
be at least 15 per cent above the dive speed, and for a straight wing 
this usually meant rather more stiffness than for flutter prevention. On 
the swept-back wing, the necessary flutter stiffness tended to decrease, 
but the aileron-reversal requirement became more difficult to meet. 

Spoilers appeared to be one obvious answer to this problem, as they 
greatly reduced the twisting moment applied to the wing. Another 
solution often suggested was to use an all-moving tip control. A com- 
promise solution of having a diagonal hinge-line, however, appeared 
attractive; a small area of all-moving tip tapering off rapidly to a small- 
chord aileron inboard. 

Concerning the problem of power boost versus spring tabs, it appeared 
that, once the mechanical problems of a power control were faced, they 
were preferable on balance to spring or servo tabs. The main advantages 
were the small control sizes, the greatly reduced flutter problem, and 
the relative ease of development in the prototype and early production 
period (well shown in the case of the Comet). 

In conclusion, the lecturer suggested that the following were the 
outstanding problems of stability and control faced by the designer:— 

It was still not possible to formulate all the standards of stability and 
control which corresponded to the pilot’s judgment of good handling 
qualities. This problem extended into the design of artificial feel 
systems, the make-up of good dynamic stability, and of good dynamic 
response to control application. 

“he need for more knowledge of the aerodynamic forces had extended 
into the subsonic range, and more information on oscillatory derivatives 
was urgently required. 

Flow separation was at the root of many troubles, particularly the 
low-speed stall, the high-speed stall and buffeting. Also, it influenced 
many others, such as transonic trim-changes, loss of damping and 
control effectiveness, and the repeatability problem. One looked hope- 
fully at boundary-layer control as the future solution. 

Automatic stabilization was here to stay. If designed into the aircraft 
from the start it could lead to a better overall performance. 

It was not easy to decide where to put the tail on a high-speed air- 
craft, and it would be valuable to know whether it was essential for 
transonic damping on a supersonic aircraft. 

The main problems of power boost centred on the detailed 
mechanical design of the control circuit and booster valve, and on 
deciding what form the artificial feel should take. 

As a counterpart to the all-moving tail, it would be interesting to 
see an experiment on an all-moving wing tip in partial or complete 
form. Some full-scale tests on the spoilers on a high-speed aircraft 
would also be very valuable. 

In the discussion which followed the lecture, several questions 
referred to the “feel diagram”; were not aircraft size and the operational 
réle important factors, and did not the mechanical limitations exert an 
undue influence? A number of speakers referred to auto-stabilization 
and the dangers of its indiscriminate use, and other points included the 
effect of products of inertia on the dynamic Sesenal sushi , and the 
consideration of the complete aircraft rather than the wing alone in the 
study of aero-elastic effects. It was disclosed that the system of inter- 
connected rudder and ailerons mentioned by the lecturer in connection 
with reducing adverse yaw at low speeds was in fact used on the Handley 
Page Victor. 


Fig 2. Change of trim with Mach number. 
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PTERODACTYL 
to SHERPA 


Professor G. T. R. Hill’s Experiments: - 


Genesis of the Aero-isoclinic Wing 


N the autumn of 1912, a London schoolboy was successful 
in securing a place for one of his aircratt models in the 
Children’s Exhibition at Olympia; the boy, Geoffrey 

Hill, was later to become famous as Professor G. T. R. Hill, 
M.C., M.I.Mech.E., F.R.Ae.S., inventor of, inter alia, the 
aero-isoclinic wing, which today helps to make the Short 
Sherpa what it is—a scale-model for aircraft specially 
designed to fly and fight at great altitude. 

Young men in those days had precious little cash; the partnership 
which produced the model in the exhibition, and the long series of 
other models, consisted of Geoffrey Hill and his younger brother, 
now Air Chief Marshal Sir Roderic Hill; and funds were obtained 
by the sale of Roderic’s sketches to the Sphere and the I Illustrated 
London News. ‘The successive models increased in size until a 
man-carrying glider was produced, based upon years of hard work 
and patient experiment of the same kind which had eventually 
brought success to the young brothers Wright. 

The parallel is very close. That the glider was ready late in the 
year recalled the Wrights’ December flight. The glider was to 
take off down a slight slope approximating to the gliding angle; as 
Geoffrey says, this would have enabled the pilot to get out and walk 
if anything went wrong. The two boys tossed up, like the Wrights, 
for the honour of flying the machine; Geoffrey won. 

The weight of the glider was a little too much for the small 
wheels running on the take-off rails and, as the glider started to 
move along, the young pilot was irritated by the loud screech 
caused by unnecessarily high friction; he was still more worried 
when the screeching suddenly stopped—until he realized that he 
was airborne. 

Just as with the Wrights, there followed a series of stalls and 
dives which must have looked awful, and which appeared to last 
for several minutes; but eventually Geoffrey became aware that 
the glider was brushing through the long grass on the opposite 
slope of the hill, having completed a flight that had lasted approxi- 
mately ten seconds. 

Those were the years, between 1910 and 1914, when any student 
of the Staff College could prophesy that sooner or later there would 
be war with Germany. For Geoffrey, there was little time to 
devote further attention to his glider, which was stored in a barn; 
presently he took his B.Sc. degree and became a graduate appren- 
tice at the Royal Aircraft Factory at Farnborough. It was at 
Farnborough in 1916 that the writer (as test pilot for the Southern 
Aircraft Repair Depot) first met Lt. Geoffrey Hill, who was by 
then a Royal Aircraft Factory test pilot. 

Quite apart from his practical experience as a pilot, young Hill 


Professor Hill (right), at his heme in County Londonderry, exchanges 
reminiscences with the author, G/C. Williamson. 


READERS will be familiar with the outstanding work of Professor Hill, 
whose name will be always popularly linked with the Pterodactyl. It 
may not have been realized that the aero-isoclinic wing design, as now 
under examination on the Short Sherpa aircraft, is also to be attributed 
to Professor Hill. The Sherpa itself is the work of Mr. Keith-Lucas, 
chief designer of Short Bros. and Harland, Ltd., who has long been an 
advocate of this wing form for high-speed, high-altitude manceuvrability. 
This short appreciation of the work of Professor Hill has been written by 
Cc. G. W. Williamson, O.B.E., M.C., M.Inst.C.E., M.I.Mech.E., 
M.LE.E., F.R.Ae.S., who is industrial consultant to Short Bros. 


knew all about the dangers of the stall; in earlier days he had 
studied with intense interest the reports on the gliding experi- 
ments made by Lilienthal and his brother, and was aware that, 
gliding from the top of a high hill, the pioneer had killed himself 
in a stall. At Farnborough, too, several tragedies had resulted 
from the same aerodynamic cause. Hill gave the matter serious 
thought, then began experiments which, extending over months 
and years, were to lead up to the design of the non-stalling, tail-less 
Pterodactyl and the eventual building of a prototype, flown as a 
glider in 1924 and under power in 1925. 

The story now moves to the post-war era. Geoffrey Hill knew 
that the lives of fighter pilots depended upon the continuance of 
their ability to manceuvre at high altitude. Jet power and high 
speed together had brought at least as many dangers to the pilots 
as the old-fashioned stall. These dangers were quite recently 
advertised—in an exaggerated form—in the film The Sound 
Barrier, where the pilot was shown as discovering, in an apparently 
——— dive, that reversal of his elevator control would save 

18 life, 

To prevent twist of the tailplane structure, which would impair 
the controlling effect of the elevator, a good deal of extra strength 
and weight must be built into the after-fuselage and the tail 
structure. 

In steep turns it is not the tailplane which flexes in the wrong 
direction, but the greater part of the outer wing; and this can 
greatly reduce, or even oppose, the action of the conventional 
aileron, thus producing control-reversal. 

In comparison with straight wings, those which are swept back 


In both these pictures of the Pterodactyl—seen with its designer at the controls—and the Sherpa (in model form) the basic principle of the use of 
variable-incidence wing-tips can be seen. 
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More Power 


for the Rolls-Royce Dart adds 80 to 


90 horse power to each of the Viscount’s 


four engines at cruising height. 


This means... 


More Work 


out of the Viscount: from 9% greater range 
with 8,000 Ib. payload to 124% greater 
range with 31,320 Ib. payload: from 


5 to 10 m.p.h. increases in block speeds 


according to range. 


It also means... 


More Profit 


for the operator. The Viscount has 


already proved a great profit earner for BEA. 


Now, with the improved Dart engines showing 


a reduction in fuel consumption of 9%, 


operating costs will be reduced by up to 15%. 
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Il, AIRFRAME COMPONENT 


MANUFACTURE 


It is with pride that F.R. announce that they have been 
entrusted by Sir W. G. Armstrong Whitworth Aircraft Ltd. 
with the production of rear-half fuselages for a jet-powered 
fighter destined for service with the Royal Navy. 

The manufacture of airframe components is but one of the 
many services which the F.R. organisation is equipped to 


undertake in support of the Super Priority” drive. 


In the front of the “ Fringe’ 
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A copy of “F.R. Services to 
the Aircraft Industry,”’ which 
may suggest ways in which 
we can assist you, will be 
gladly sent on request. 
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PTERODACTYL TO SHERPA... 


are much worse in their liability to flexure or twisting under the 
loads imposed by the normal aileron. As swept-wing aircraft 
have been designed for much higher speeds, the aileron load is 
greater in the very type of wing in which flexing effects will be 
most serious. 

To overcome this effect, Professor Hill has designed the aero- 
isoclinic wing, flown for the first time in the Short Sherpa [and 
described in Flight of October 16th]. The wing, it will be 
recalled, is designed in such a way as to maintain a constant 
angle of incidence regardless of flexure (this is achieved, in part, 
by placing the torsion-box well back in the wing) and is fitted with 
rotating ups comprising approximately one-fifth of the total wing 
area; these tips can be rotated either together or in opposition, to 


Commentary 


HE fiftieth anniversary of powered flight will be celebrated 

in many countries, but it is especially an American cele- 

bration. for Americans over United States soil made the first 
recognized flight; and, what is equally (or even more) important 
technically, the brothers Wright went on to make many more 
fully controlled ascents of much greater duration than the first 
series at Kittyhawk. The remark “first recognized flight” is made 
in view of the fact that Russia may be celebrating a 72nd 
anniversary of a somewhat similar occasion in which Mozhaiski 
(in 1881) was the central figure. 

Several celebratory functions have already taken place, such as 
the Pioneers Dinner in Washington, when members said “hello” 
to the President. But, frankly, there were not very many 
pioneers available—Sir Alliott Verdon-Roe was an excention— 
and it is doubtful if many people outside the industry really knew 
what was happening. 

New York recently finished a week of alleged celebrations dur- 
ing which there has been a dinner or two, some helicopters and 
flying-boats have been giving demonstrations to a few hundred 
lunch-hour spectators, Mitchell Field has been oven to visitors but 
shut down bv the weather, and that is about all. From the point of 
view of working up any enthusiasm in the general public the 
celebrations have so far been a flop. It remains to be seen what 
will happen in the next few weeks, and there is not much doubt 
- the dinner in Washington on December 17th will be a gigantic 
affair. 

Just now there seems to be more attention given in the Press, 
both lav and technical, towards blasting the Comet and running 
down British aviation progress in general. Columnists and com- 
mentators are all working the theme to such an extent that one 
susnects they are being fed from the Los Angeles area. 

The Britich will. in any case, have to keep their eye on the 
ball: they will find 1958 a tough year in the way of competition. 
Boeing. it seems, may be going to make the prototype of their iet 
aircraft a civil transport and not a tanker version as widely 
reported, and it may be in the air next summer. Moreover. the 
Doug'as DC-8, or whatever the number is, is due to fly in 1956. 
A lot hangs on whether the major British engine companies sell 
their engines to American manufacturers. for it is going to be 
British engines much more than aircraft development or produc- 
tion schedules that will keep them ahead—if that’s where they are 
going to stay. 


Down with the Comet 


FYER since Farnborough and the Joint Meeting there has been 
a resurgence of the campaign to discredit British aircraft in 
general and the Comet in particular, and the position has not 
benefited from revorts of Vere Harvev’s remarks in the Commons 
or from articles by the London Dai!y Mirror’s Cassandra. The 
truth is that the Americans are realizing more and more every 
day that for the time being they have comoletelv lost the lead and 
that it is their own fault; and this hits both pride and pocket. 

All the same, the British do and say a lot of fool things which 
are guaranteed to upset people here. They claim too much and 
shout too loud, whereas this ought to be a time for British phlegm 
and understatement. A glance back at their own feelings and 
reactions when B.O.A.C. bought Constellations would be salutary. 

Indicative of the sort of misinformation being handed to the 
American public is this piece from a broadcast commentary last 
month : — 

“London newspapers disclosed today that Queen Elizabeth will use 
a Pan American Airways plane to fly from London to Bermuda on 
November 23rd, instead of using British Overseas Airways, and made 
the explanation that the British Airline missed out on the honor 
because the Atlantic route has not been thoroughly explored for British 
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act as elevators or ailerons respectively. They are hinged at about 
30 per cent chord and each carries on its trailing edge a small anti- 
balance tab, the fulcrum of which can be moved by means of an 
electric actuator. These rotary tips are expected to prove greatly 
superior to the flap type at transonic speeds and will provide 
greater manceuvrability at high altitudes. 

But this revolutionary change in the control of high-speed air- 
craft goes considerably further. It provides, in military aircraft, 
a form of control likely to improve enormously the manceuvrability 
of fighters at very high altitude. True, there is a projection carry- 
ing a fin, chiefly necessary because the sideways area or keel surface 
of the Short Sherpa is small. This conforms with the ideas 
embodied in the Pterodactyl of long ago. 

For air safety, and air combat, Professor Hill’s aero-isoclinic 
wing, as exemplified in the Short Sherpa, is one of the most 
important design developments of recent years. 


from America 


—- ” [The Queen is to fly in a B.O.A.C. Stratocruiser Canopus 
d.] 


“That may be quite true, in part, but there is another consideration 
which unquestionably entered into the decision by Her Royal Highness 
[sic] and which, frankly, seems more compelling than the matter of 

advance explorations. 

“The planes which the British Overseas Airways Corporation were 
to use on the flight to Bermuda were their much-advertised jet-driven 
Comets, which have been in service between London and various over- 
seas dominions of the British Empire and while the British designers 
do not like to talk about it, the Comets do not have a very enviable 
safety record. Several of them have crashed in disastrous accidents, 
almost all of them have had trouble of one kind or another and it’s 
highly probable that the British Overseas Airways themselves were 
more than happy to let Pan American assume the responsibility of 
transporting such a valuable human cargo across the Atlantic. 

“The principal weakness of the Comet is the very critical range in 
the angle of attack on take-offs and landings and this is the feature that 
has caused virtually all of the trouble thus far. It has caused American 
commercial airlines to shy away from the Comets, in particular, and 
jet transportation in general, and within the last few days leading 
American aircraft designers have expressed doubt that jet transports 
will be seen in American skies for many years to come. 

“They concede that the added speed is highly desirable and a very 
important consideration, but the per mile operating cost of the jets is 
very much greater than that of conventional propeller-type planes and 
with a dubious safety factor, the American operators are sticking by 
the conventional propeller-type design.” 

By now, hundreds of Americans must have travelled in B.O.A.C. 
Comets, but one of the few qualified aviation writers with personal 
flight experience in the Comet is Wayne Parrish, Editor of 
American Aviation. After a journey to Singapore, more than a 
year ago, he wrote: “I have just had a long, deep, sweet, 7,600- 
mile look at the commercial jet age of tomorrow. ‘Tomorrow, that 
is, for the United States. For the British it is here today. . . . If 
I had any doubts about commercial jets these doubts have been 
dispelled thoroughly. In some hundreds of thousands of miles of 
flying throughout the U.S. and the world this Comet trip has been 
tops by a considerable margin. On the technical side for per- 
formance, operating costs, and all the rest,” added Mr. Parrish, “I 
leave this for the technical writers to fuss about.” Certainly his 
attitude towards the Comet is in marked contrast to that assumed 
by some of his countrymen. 

Typical of the written attacks on the Comet’s reputation is one 
made in a book, Tomorrow’s Air Age, published last week 
(November 12th) in New York. The author, Holmes Alexander, 
a reputable newspaper and magazine writer, points to certain 
landing and take-off “perils” observed in the Comet; he says: 
“The plane comes in fast and hot—like a scalded cat—and how 
do you stop an awkward 20-ton vehicle with landing speeds up to 
180 m.p.h.?” [A representative landing weight is 29 tons and the 
landing speed, at a little over 100 m.p.h., is lower than that of the 
Super Constellation or DC-7.—Ed.] 


Heli-Tugs 

NCIDENTALLY, the same author goes on to say that 

disadvantages of this sort will be cancelled out by using the 
helicopter as a towing unit in a tug-to-ocean-liner relationship. 
He sees as routine by the end of the nineteen-fifties a helicopter 
rendezvousing with an airliner several miles from La Guardia 
Airport, dropping a haul-line to the plane and then bringing it in 
not to La Guardia but to the Battery or Central Park or an elevated 
space in Manhattan. Large passenger airports, the author states, 
will ultimately be obsolete. 

While not disparaging scientists who follow the comics, 
Alexander says his book is free of fantasy and his estimates of 
things to come are grounded in fact. “Some of the fictioneering, 
by its very lack of scientific inhibition, strikes remarkably close 
to the blue-ribbon projects in the Air Force’s top-secret files.” 
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CORRESPONDENCE 


The Editor of “Flight” does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


Airliner Noise—From the Ground 


| WAS recently a patient for some months in a hospital in the 
S.W.3 district of London. I was surprised and disconcerted 
to find that the dominant external noise was from aircraft and 
that several types frequently produced enough noise to waken 
or disturb patients. An “order of merit” for the various types 
normally flying ir, this area may be of interest. The quietest are 
at the top of the list: 

(1) Viscount (by a long way— 

Vickers please note) 

(2) Elizabethan 

(3) Comet (Avon-engined) 

(4) Hermes (11) DC-6 

(5) Comet (Ghost-engined) (12) Constellation 

(6) Dakota (13) Argonaut (last bya long way) 

It would seem that the ability of the aircraft to “get up and go” 
and to make steep approaches, or approaches without a high 
power-setting, plays a considerable part in the placing. The first 
six in the list rarely produced a significant amount of noise. 

The list appears to hold out some hope for the future for 
inhabitants of towns and cities with airports nearby, particularly 
if they persuade operators to equip with turboprops! Taking a 
last look at the list, B.E.A., I feel, are deserving of a special vote 
of thanks from the characters on the ground, as well as from the 
passenger-angle, on their new types of aircraft. 

Onchan, Isle of Man. 


(7) Viking 

(8) Stratocruiser 
(9) Convair 240 
(10) Convair 340 


PHRENIC. 


Puffs and Bangs 


HAVE been interested in the correspondence on this subject 

and have noted the suggestion that when I, as commentator at 
Farnborough, spoke of the puffs as being related to the passage 
through Mach 1, I was mistaken and was simply looking at con- 
densation trails end-on. 

I do not know enough about this matter to be dogmatic, but I 
would point out to your technical correspondents that it was my 
practice to time the interval between the appearance of the puffs in 
the sky and the arrival on the aerodrome of the supersonic bangs. 
More than once I used the probable time-lag as a means of fore- 
telling when to stop my commentary so that yo could listen 
for the bangs. The time was always about that to be expected 
if the puffs were created at the same moment and in the same 
position as the bangs. By using the metric system, an approxi- 
mate mean speed-of-sound figure, and the known distance of the 
aircraft, it was simple to arrive at the time interval. 

All this suggests that the puffs are caused when the aircraft 
goes through Mach 1 and are not condensation trails. Moreover, 
the puffs differ in appearance from trails. 

London, W.C.2 OLIVER STEWART. 
Supersonic Two-seaters 
From Comdt. L. Andlauer, D.F.C., Assistant Air Attaché, French Embassy. 

EFERRING to your news item “Supersonic Swede” in your 
issue of November 6th, I wish to point out that your con- 
clusion stating that there are now three two-seater jets to exceed 
Mach 1—i.e., the D.H, 110, the Avro Canada CF-100 Mk 4 and 
the Saab 32 i ansen—is obviously wrong. It is just sufficient to 
look back to an article on Le Bourget air show published in your 
issue of July 10th to be satisfied that a French two-seater, the 
§.0. 4050 Vautour, should appear on the list. The first proto- 
type S.O. 4050 made its maiden flight on October 16th, 1952, and 
was pushed through the sound barrier in dive in the early summer 
of 1953. 

I wish to add that three transonic two-seaters—to use a more 
correct expression—are now in production, the CF-100 Mk 4, 
the S.O, 4050 and the Saab 32; the absence of the D.H. 110 from 
that particular list might be regretted. 

London, S.W.1. 


Turbines All Through ? 


APROPOS your “Jets All Through ?” editorial of August 14th, 
and Mr. A. C. Biggar’s comments thereon in the September 
25th issue, may I offer a third viewpoint concerning the new 
breed of ab initio trainers for the turbine age ? 

Since it must be pretty obvious that future Service aircraft 
types will be powered either by turboprop or turbojet, it would 
seem logical to start all pilots off on a lightweight, low-powered 
turbopropped primary two-seater of about 200-300 h.p.; in other 
words, a Chipmunk-type aircraft engined with something like 
the Boeing 200-250 h.p. turboprop or one of the smaller French 
turboprops on the lines of the Turboméca Marcadau. From 
this primary stage in handling both propeller and turbine 
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techniques, pilots would then proceed to a medium-powered 
turbo-jetted advanced trainer before graduating to their final 
Service type, which isn’t necessarily going to be a hot jet fighter— 
especially in the case of naval pilots. 

There may even be a case for a medium-powered (around 
1,000 h.p.) turbopropped advanced trainer. But one thing seems 
perfectly clear—the present type of 600-1,400 h.p. piston- 
engined aircraft intended to embrace both primary and advanced 
training is not only an outdated vehicle for modern Service train- 
ing; it is also an extravagant waste of engineering manpower and 
the taxpayers’ money. 

I must also casually admit that there is another axe to grind 
on the turbopropped windmill. A 250 h.p. turboprop unit is 
just about the right power bracket for that popular 4-5 seater 
personal! plane which the rest of the British Commonwealth is still 
looking for from some enterprising firm in the U.K. When the 
military contracts start tapering off, this civil market could pro- 
vide some pretty good bread-and- butter engineering. It is even 
possible that it might lead to the cakes and ale. 

Santa Monica, Calif. S.H.E. 


Same Saucer ? 


PERHAPS the first example of independent corroboration by 
two sources unknown to each other, of a “saucer” sighting, 
was brought to light by your note in Flight of October 30th, on 
page 600, entitled “ ‘Saucer’ on the Paris Route?” 
nm October 9th, at 3.45 p.m., three window-cleaners on my 

Establishment, A.W.R.E., Aldermaston, sighted what they 
described as a brilliant, shining object passing noiselessly through 
the sky on a track of approximately 330 deg. They described it 
as being like a compressed cottage loaf, the larger, lower half 
forming a kind of rim, the smaller, upper half forming a bulge 
on top. It disappeared, towards Oxford, after about two minutes. 

Althouch the times do not agree, the coincidence of the dates 
is interesting. The object could, of course, have been a terres- 
trial craft on test over Europe, flying over England later. 

Newbury, Berks. L. W. EL.iott. 


IN BRIEF 


From time to time we hear from readers who have collections of 
Flight back numbers to give away, and A.T.C. units and similar 
organizations are usually glad to take advantage of such offers. 
At the moment we have a request from a Hertfordshire reader 
who, engaged on historical research, requires pre-1951 issues; if 
others can help, we will put them in touch with him. 


FORTHCOMING EVENTS 


. Institute of Navigation: “Navigation in the U.K.-New Zealand 
Air Race’’ by members of the R.A.F. team. 
. Association of British Aero Clubs and Centres: Annual dinner. 
. R.Ae.S. Graduates’ and Students’ Section: ‘‘The Case for the 
Light Fighter,”’ by P. A. Norman. B.Sc., Stud. R.Ae.S. 
. S.LLA.E.: “Training the R.A.F. Apprentice,’ by G/C. 
Carvell. 
. R.Ae.S. Section Lecture: 
Legg, B.Sc., 
. Helicopter ‘Association: “Ground -— * by R. Howarth. 
. Photogrammetric Society: “Stereoscopic Vision applied to 
Photogrammetry,’’ by Professor W. DO. Wright. 
. Royal Uniced Service Institution: “Effects on the Human Pf 
of High-speed =e High- Flight,"’ by G/C 
Stewart, C.B.E., A.F.C., B.Sc., h.B. 
R.Ae.S. Main Lecture: “Training, ‘Devices for Aircrew,’ by 
N.J.G. Hill, A.M.LA.E., A.R.Ae.S., or deputy (at Belfast). 
. R.Ae.S. Section Lecture: “High-speed Wind Tunnels,"’ by 
D. L. Ellis, B.Se., A.R.T.C., F.R.Ae.S. 
. R.Ae.C.: Film Show. 
. R.Ae.S. Graduates’ and Students’ Section: Film Show (jointly 
with Inst. Pet.). 
. R.Ae.C. and R.Ae.S, : Commemorative Dinner, 50th anniver- 
sary of Powered Flight. 
Dec. 18-19. Institution of Production Engineers: Conference: ‘Problems 
of Aircraft Production’ (at Southampton University). 
R.Ae.S. Branch Fixtures (to Dec. 18).—Nov. 23, Halton, junior 
members’ night. Nov. 24, Henlow, films: Belfest, “Short Analogue Com- 
putor,’’ by E. Lloyd-Thomas: Boscombe Down, Inaugural meeting. Nov. 25, 
Bristol, ‘‘R.A.F. Operational Requirements,’’ by A. Cdre. W. H. Kyle. 
Nov. 27, Birmingham, ‘Uses for the Small Gas Turbine"’ (speaker to be 
announced). Nov. 30, Halton, films. Dec. 2, Luton, ‘‘Short-haul and Charter 
Operations,’’ by a charter operator; Chester, “Rocket Propulsion and 
Interplanetary Flight,’’ by A. V. Cleaver. Dec. 4, Bristol, Engineering 
Association joint dance 
Dec. 7, Halton and Henlow area meeting, “Design of Fast Load-carrying 
Aeroplanes,"’ by D. H. Lee, F.R.Ae.S. Dec. 8, Bristol, ‘Fly-past, Present 
and Future,"’ by Capt. J. Laurence Pritchard, hon. F.R.Ae.S.; Henlow, “The 
Training of Test Pilots,’’ by G/C. S. Wroath, A.F.C. Dec. 9, Manchester, 
“Principles of Weight Control,’ by F. Howarth, A.F.R.Ae.S. Dec. 11, Preston, 
Wright Brothers’ Jubilee dinner dance. Dec. 17. Bristol, celebration of 
50th anniversary of powered flight. Dec. 18, Birmingham, films. 


“Integral by K.L.G. 
A.M.1.Mech. A.F.R.Ae. 
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An aerial view of Prestwick, Scotland’s Premier Airport, another 


point where International Airlines rely on Esso refuelling services. 
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FOR ALL PETROLEUM PRODUCTS 
ESSO PETROLEUM COMPANY. LIMITED, 36 QUEEN ANNE’S GATE, LONDON, 


"Flight, 20 
. 

g : 
> 
/ 


Flight, 20 November 1953 


The | Plessey 


The Plessey Liquid Fuel Starting System is designed as a 
lightweight installation operating on an inexpensive, 
safe fuel which is readily available, 
Approximate costs per start would vary between 4/- for current : 
engine types to 7/- for larger types of engine now under development. 
liquid propellent The starter motor would normally be installed as an engine auxiliary 
starting system ~ the associated equipment being distributed conveniently nearby. 
to complete a The system can achieve an engine idling speed within 10 
Bench Type Test seconds and is controlled from a single push-button. 
Consecutive starting of multiple engines can be arranged. 


THE PLESSEY COMPANY LEMITED + ILFORD + ESSEX j 
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A METHOD of improving the DC-3’s cruising speed, single- 

engined performance and high-altitude take-off was outlined 
recently at a meeting sponsored by Pratt and Whitney and the 
Airwork Corporation (no connection with the British concern of 
similar name). These results are obtained without serious weight 
penalty by replacing the normal R.1830 engines (1,200 h.p. for 
take-off) with 1,450 R-2000s. The additional power raises the 
normal cruising speed at 50 per cent of take-off power by up to 
20 m.p.h. To benefit from the more powerful engines at take-off, 
the DC-3 must use a rudder-boost system to counteract yaw; 
without this modification, power must be restricted to 1,200 h.p. 
Pan American Grace Airways, reports Aviation Week, have 
successfully converted a DC-3 on these lines. The cost of con- 
version is quoted by our contemporary as $22,000 (Airwork) and 
$30,350 (P. and W.). 


THE CORPORATIONS : MORE CREDIT— 


FRURTHER references to the activities of the Corporations were 
made in the House of Commons last week, when the Air 
Corporations Bill was given a second reading. The Bill seeks to 
increase the borrowing powers of B.O.A.C. from £60m to £80m, 
and those of B.E.A. from £20m to £35m. 

Mr. Alan Lennox-Boyd, Minister of Transport and Civil 
Aviation, explained that B.O.A.C. at present had borrowings of 
some £40m and estimated that over the period 1953-57 their 
capital expenditure would increase by nearly £63m. Of this, £57m 
would be for fixed assets—80 per cent (or £46}m) of which would 
be spent on aircraft, engines, and spares. Progress payments 
would have to be made on various types which would not be 
delivered before 1960 but for which borrowing power was required. 

B.E.A. who had borrowed some £16m of the £20m already 
authorized, estimated additional capital requirements for the same 
period of some £14m, of which £1lm would be on aircraft or 
progress payments for aircraft. The Corporation had at the 
moment orders for aircraft to the approximate value of £19m; 
this would rise in the period ahead to some £29m, the increase 
made necessary by re-equipment with Super Viscounts, Viscount 
replacements, “20 advanced helicopters” for which they wanted 
borrowing powers, and the re-engining of their Elizabethans. 

Mr. Lennox-Boyd mentioned that the Bill also made provision 
for pensions for members of the Corporation boards, and placed 
the Corporations on the same basis as other nationalized indus- 
tries in respect of protection under the Limitation Act, 1939. 

Mr. Frank Beswick (Lab., Uxbridge) observed during the short 
debate that followed that at present the amount of capital em- 
ployed in relation to turn-over was by no means ungenerous, and 
spoke of the need to see that the capital to be made available 
was used advantageously. He also noted that the proportion of 
revenue to capital was lower in the case of the Corporations than 
with some overseas airlines—e.g., P.A.W.A. and K. 

On the question of terms of payment required by manufac- 
turers, Mr. Profumo, the Parliamentary Secretary, said that the 


by the ‘‘Flight’’ photograph below, taken a few days ago. 


mid-1955, although the tower and telecommunications wing should be ready for use by next autumn. 
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Government were satisfied that the manufacturers were giving 
the best terms they could afford, bearing in mind the high cost 
of modern aircraft and also the high working capital involved. 
He noted that progress payments—to which critical references 
had been made by some members—were not exclusive to the 
British industry, but applied also in the United States. 

One topical subject which arose during discussion of the Bill 
was the future of the Princess flying-boats. Did this increase in 
borrowing-powers make provision for acquisition by B.O.A.C. 
of one or more of these aircraft? The gist of Mr. Profumo’s re- 
marks on this topic was that no specific provision had been made, 
but that if B.O.A.C. did operate the Princesses they could be 
paid for with money which would otherwise have been spent on 
landplanes of equivalent capacity. 

A Lancashire M.P. who wanted to know more about B.O.A.C.’s 
plans for operating “the Avro Delta,” was told that this was the 
sort of aircraft whicn would provide successors to the present 
generation of transport aircraft. No financial provision had yet 
been made for such aircraft. 


—FOR NEW EQUIPMENT 

FFROM the preceding paragraph, it is evident that the increase 
in B.O.A.C.’s borrowing powers is intended primarily to 

cover present and future orders for Comets and Britannias. 

Without it, the Corporation would not have been authorized to 

turn the familiar “options” and “letters of intent” into firm 

orders. 

At the time of writing, the latest official information on 
B.O.A.C.’s re-equipment programme was as follows: 

Britannia—16 Mk 100s and 10 “stretched” Mk 300s; negotia- 
tions for three Mk 200 freighters, with an option on a further 
two; an option on five Mk 250 passenger/freight versions. 

Comet—five Series 3s on order, with an option on a further 
quantity (believed to be five); 12 Comet 2s on order, the first of 
which will be delivered shortly. The announcement of a firm 
order for Comet 3s was made, incidentally, last Friday. 

B.E.A. are less specific about their requirements, largely be- 
cause of the difficulty of predicting the degree of progress which 
will be made in the development of passenger-carrying 
helicopters during the next few years. However, a firm order 
has been placed for 12 “Super-Viscounts,” provisionally desig- 
nated Viscount 801s. In addition, it is confirmed that B.E.A. 
are considering the advantages of substituting 3,000 h.p. Napier 
Eland turboprops for the Centaurus piston engines at present 
fitted in their Elizabethans. Such a step would depend largely 
on the results of flight-tests with the Eland, which, it is reported, 
will begin early next year. The Varsity crew-trainer has been 
selected as a test-bed for the new turboprop. 

Looking farther ahead, Mr. Peter Masefield discusses on his 
regular “Chief Executive’s Page” in the B.E.A. Magazine the 
possible composition of the Corporation’s fleet in ten years’ time. 

For the long-haul routes, he suggests, there may be a 100- 
seater with four 4,000 h.p. turboprops and a speed of over 450 
m.p.h. The second-line aircraft of 1963 will be “350-m.p.h. 


REALITY AND PROSPECT : London Airport's new 120ft control tower, situated in the central area, is now assuming recognizable shape—as indicated 
The control building, of which a model is also illustrated, is not due for completion until 


Work on other L.A.P. buildings is also under way. 
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Super-Viscounts and 310-m.p.h. turboprop Elizabethans.” On 
such routes as London-Paris and London-Manchester-Glasgow, 
he envisages a 50-seat helicopter cruising at 180 m.p.h 

All this, says Mr. Masefield, is an “Antipodean fancy perhaps, 
bred of fast flying over unusual distances;” but, he adds, “perhaps 
not too far off the beam.” 


SYDNEY-BANGKOK SERVICES INAUGURATED 


N Saturday, November 14th, a London-bound Constellation 
of Qantas inaugurated the airline’s new twice-weekly service 
through Bangkok. The Thai capital has been introduced as a 
calling-point on the regular Kangaroo service between London 
and Sydney. In future, aircraft flying from London to Sydney will 
call at Bangkok on Tuesdays and Thursdays and those operating 
in the opposite direction will call on Mondays and Saturdays. 
From South Africa it is reported that the Qantas Constellations 
operating the fortnightly Wallaby service between Johannesburg 
and Sydney via Cocos Islands have on five recent occasions left 
the Union with each of the 38 seats occupied. Mr. A. C. G. King, 
the airline’s new South African manager, said that the response to 
the service, which has been operating for just over a year, had far 
exceeded their expectations; it was possible that all seats would 
be fully booked up to Christmas. Many of the seats on west- 
bound services are at present being taken by South African air- 
men returning from Korea, who join the aircraft at Cocos Islands. 


ANGLO-IRISH DISCUSSIONS 


IR services between Eire and the United Kingdom were to 
have been discussed on Wednesday at a meeting between 
Irish Government officials and a British delegation consisting of 
Sir George Cribbett, Mrs. A. Munro and Mr. A. V. Davies of the 
M.T.C.A., and Mr. Clive Adams of B.E.A. The purpose of the 
meeting, which was held at Britain’s request, was to consider 
the bilateral agreement which has regulated air traffic between 
the two countries since April 1946; under this agreement Aer 
Lingus has a complete monopoly of all routes. This arrangement 
is not as unfavourable to British interests as appears at first sight, 
since B.E.A. hold 40 per cent of the Aer Lingus shares, and the 
Corporation’s chairman, Lord Douglas, is vice-chairman of the 
Irish airline. However, it seems certain that B.E.A. would 
benefit from an extension of their present network to Southern 
Ireland, both on the existing Aer Lingus routes and on others 
not yet operated, Evidently the political meeting is intended to 
pave the way for a revision of the present commercial agreement 
etween the two companies. B.E.A.’s task, presumably, will then 
be to convince Aer Lingus that loss of monopoly will not 
necessarily mean loss of traffic and that an improvement in ser- 
_— on the Irish routes will be in the best interests of both 
airlines. 


THE PRINCESSES : : COMMONS STATEMENT 


A RATHER guarded statement on the future of the Princess 
flying-boats was made in the House of Commons on Monday 
by the Minister of Supply, Mr. Duncan Sandys. He recalled that 
one Princess, fitted with Proteus 2 engines, was already flying and 
was carrying out development trials; the other two, which were 
only partially built, had been “Cocooned” and stored. The work of 
completing these, and of fitting all three aircraft with suitable 
engines, would be likely to cost several million pounds more. 
Before the Government decided whether to authorize the ex- 
penditure of this further sum of public money, the Minister was 
obtaining the views of airline operators who might be interested 
jn acquiring and operating these aircraft. When these discussions 
were completed he would make a further statement to the House. 
Mr. Ralph Morley (Lab. Itchen) asked when a possible decision 
was likely to be ended, and whether the Minister could give 


1953 has been a notable 
year for the number of 
new or improved air- 
craft introduced by 
European airlines. In 
the second category, 
K.L.M. have taken 
delivery of Super Con- 
stellations, DC-6As and 
—as reported overleaf 
—Convair 340s, one of 
which is pictured at 
London Airport. 
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some indication as to what possibilities there would be in some 
such decision. Mr. Sandys regretted that he did not know how 
long all these talks would last. There was a good deal of corres- 
pondence also connected with it, but he would make an announce- 
ment to the House about it as soon as possible. He said he would 
not like to anticipate the outcome of the discussions. 

Dr. Reginald Bennett (Con. Gosport and Fareham) urged the 
Minister to grant a suitable priority to the provision of Proteus 3s 
or similar new engines to the Princess. 

Mr. Frank Beswick (Lab. Uxbridge) asked if it was not a fact 
that these machines could now operate across the Atlantic on 
an operationally and financially unbeatable basis provided they 
were equipped with the right kind of engines? 


ATLANTIC AIR-SEA RIVALRY 


FoR a business which was virtually non-existent before the 
war, transatlantic air travel has expanded remarkably in a 
very short space of time. Year by year there has been a small 
but steady growth in the proportion of air travellers, but it is 
interesting to note that the number of sea passengers has actually 
increased over the same period. Airlines have undoubtedly 
tapped a certain amount of traffic which would otherwise have 
gone to the shipping companies, but they have also created a new 
market. This is indicated by the following comparative figures 
for North Atlantic travel (sea and air), which were compiled 
earlier this year by S. Salvatore Tomasino, secretary of the Air 
Transport Development Centre, Rome. 


Air Sea passengers 


253 (28) 637 (72) 
273 (29) 672 (71) 
317 (29) 762 (71) 
339 (32) 710 (68) 
446 (35) 844 (65) 


* Figures in parentheses show percentage of total traffic. 


It might be assumed that, as air travel on this route has con- 
sistently been more expensive than sea travel, the choice between 
air and sea is determined largely by individual wealth. The fact 
that in 1951 (when tourist air fares had yet to be introduced) the 
number of air travellers was twice the number of first-class sea 
passengers supports this view. However, it is also true that, for 
business or personal reasons, many travellers cannot spare the 
time taken by an Atlantic sea crossing and must therefore go by 
air or not make the journey at all. 

It seems unlikely that there will be any major increase in the 
proportion of air traffic until the airlines succeed in offering lower 
fares than the shipping companies. This should be possible with 
the introduction of new airliners now under development. 

It has been claimed, for example, that the projected Avro 
Atlantic will be capable of flying non-stop between London and 
New York, making the round trip in a day, at an operating cost 
of less than a penny per passenger-mile. On this basis it should 
be possible to break even at a single fare of £50, assuming total 
costs of 2d per passenger-mile with a 100-seat version operated 
at an average load factor of 60 per cent. An over-simplification, 
perhaps—but an idea of the sort of performance which future air- 
craft will offer. 

Another illustration is provided by de Havilland’s recent state- 
ment that a fleet of five Comet 3s, utilized at an annual rate of 
3,000 hr per aircraft, will be able to transport more than 97,000 
passengers between Europe and the United States in a year— 
which is more than would be carried by the Queen Mary in the 
46 single crossings normally made in 12 months. 

The capital cost of five Comet 3s, with spares, would be in the 
region of £5m, whereas the cost of the United States, an up-to- 
= vessel of comparable capacity to the Queen Mary, was about 

m. 
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4 1948 890 
1949 945 
1950 1,079 
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The aeroplane 

The Vickers Supermarine Swift F.4.- 
which broke the world’s speed record on 
September 25th. A swept-wing single-seat 
interceptor fighter, now in priority 
production for the R.A.F., the Swift F.4 
is powered by a Rolls-Royce Avon 
engine with reheat, and is capable of 


supersonic flight. 


The pilot 


M. J. Lithgow left Cheltenham College 

to join the R.N. in December 1938. 

During the war served in ‘‘Ark Royal” 

and ‘“Formidable’’, and as Naval Test Pilot 
to the British Air Commission at the 

U.S. Naval Air Test Centre, Patuxent River, 
Md. On release joined Supermarine, 
becoming their Chief Test Pilot in 1948. 

Of the Shell and BP Aviation Service 

Mike Lithgow says “you can always bank on 
their speed and efficiency”. 


Shell and BP Aviation Service 


Ever since pilots flew by ‘dead reckoning” and seats of 
their pants”, the men who make aircraft and the pilots who 
fly them have both learnt to depend on the Shell and 

BP Aviation Service to handle the problems of refuelling and 
lubrication. Even more so today. Touch down at any of 
Britain’s major airfields and you'll see the familiar refueiling 


vehicle ready to go into action, 


SHELL-MEX and B.P. LTD., Shell-Mex House, Strand, London, W.C.2. 


Distributors in the United Kingdom for the Shell and Anglo-Iranian Oil Groups, 
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Another aristocrat 


of the air using 


’ 
Beskik in its construction 


For MANY years Austin Reeds 
Through each progressive stage of 
cabin aircraft development, 
there have been ‘BOSTIK’ adhesive 


have been makers of uniforms for 
and sealing products. 


Officers of the Royal Air Force. The 
Remember, the “Wildebeest” and 
the “Wellesley”? ‘BOSTIK’ products 


newly commissioned Officer soon finds 
were used in the construction 


of both of these early machines. 


how valuable it is to rely on tailors with 
long-standing experience. Wherever an 
And, the first types of cabin aircraft Officer’s service happens to take him in 
were made practical because 
‘BOSTIK’ compounds provided 
a perfect watertight glazing. 


the United Kingdom there is nearly 
To-day ‘BOSTIK’ products are widely always an Austin Reed shop nearby 
used in -” ee of en where he can get help and advice. 
modern aircraft like the VISCOUNT 
For example— 
*‘BOSTIK’ Sealing Compound 


No, 1751 and No. 1790 are used for 
sealing pressurised cabins; 


*‘BOSTIK’ Glazing Compound for glazing. 


AUSTIN REED 
estik 


B. B. CHEMICAL CO. LTD., 


LONDON AND PRINCIPAL CITIES 
ULVERSCROFT ROAD, LEICESTER 
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AIRWORK ANNIVERS- 
ARY: Personalities at the 
celebration reported be- 
low included (left) Mr. 
H. E. Hancocke, Director 
of Aircraft Production at 
the Ministry of Supply, 
and Sir Archibald Hope, 
director of Airwork; on 
the right, Mrs. M. D. N. 
Wyatt, wife of Airwork’s 
chairman, is presenting a 
21-year award to Mr. 
Muntz, vice- 
chairman of the company ; 
behind her is Mr. Wyatt. 
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AIRWORK’S SILVER JUBILEE 


THE London headquarters of Airwork, Ltd., was on November 
9th the rendezvous for over 150 well- known members of the 
aviation world—many accompanied by _ their 
gathered to celebrate the company’s 25th anniversary. Since 
Airwork’s formation at Heston in 1928 there has been a remark- 
able expansion not only in the size of this enterprising concern 
but in the variety of its interests. 

Today its most widely known activity is perhaps the operation 
of Safari routes—low-cost Colonial Coach services flown in con- 
junction with Hunting Air Transport—to Rhodesia and East 
Africa. In addition, Airwork has large divisions devoted to air- 
craft, engine and component sales; flying training; repairs and 
maintenance; radio sales, service and installation; and insurance. 
A subsidiary, Straits Air Freight Express, Ltd., operates Bristol 
Freighters across the Cook Straits, linking the north and south 
islands of New Zealand. Airwork owns a substantial interest in 
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East Africa’s largest charter operator, 
and has been responsible for the technical management of Sudan 
Airways since this company’s inception in 1947, Other contrast- 
ing aspects of Airwork’s activities include the operation of an 
anti-tsetse spraying unit in Tanganyika and of scheduled and 
charter services for the Iraq Petroleum Company. 

Present at the anniversary party were nine people who have 


Noon and Pearce, Ltd., 


been with the organization for over 21 years. Among them 
was Mr. F. A. I. Muntz, vice-chairman of Airwork and, with 
the late Sir Nigel Norman, joint founder of the company. To 
mark their length of service, Mr. Muntz and his fellow Airworkers 
were presented with Georgian tankards. The other eight were 
Mr. L. A. Lafone, director of Airwork General Trading Co. and 
manager of Airwork’s overseas division; Mr. E. B. J. Knight, 
manager of the flying training division; Mr. C. E. Harris, air- 
frame fitter; Mr. E. R. Town, assistant to the general manager 
of Airwork General Trading; Mr. A. Cleaver, chargehand ground 
engineer; Mr. F. C. Maw, chief inspector at Gatwick; Mr. L. 
H. Post, i/c maintenance since he joined Airwork in 1930; and 
Mr. H. L. Deacon, internal auditor. 


BREVITIES 


ORMERLY B.O.A.C. technical manager in North America, 

W/C. E. N. Townsend, A.F.C., superintendent of supply and 

controls for Lockheed Aircraft Service-International at Idlewild, 

has been appointed to the new post of works manager for L.A.S-I. 
* * * 


Double-deck London buses used by Sabena for conducted 
tours of Brussels Airport have carried more than 375,000 visitors. 
* * * 


K.L.M. have taken delivery of some of their 12 Convair 340s, 
and these improved versions of a familiar airliner have just entered 
service on the company’s services from Amsterdam to Madrid 
and Milan; they will shortly be introduced on routes to Ger- 
many and Beirut. Last month the new aircraft appeared at 
London Airport for a few days, when they were substituted for 
the shorter-range Convair 240s as a precaution against fuel short- 
age during the petrol strike. 

* * * 

New Information Circulars issued by the M.T.C.A. deal with 
two aspects of air traffic control. No. 118 contains new definitions 
of the terms “‘air traffic control clearance” and “‘air traffic control 
instructions” and No. 119 announces the introduction of an 
“Aerodrome Controller’s Certificate of Competency,” a non-com- 
pulsory qualification for controllers at aerodromes where no State 
A.T.C. service is provided. 

* * * 


During the financial year ending June 30th, 1954, American 
airline companies are expected to receive £20m in mail payments 
at rates varying from 3s 2d to 3s 94d per ton-mile. Four carriers 
—American, United, Capital, and Trans-World—are taking part 
in a twelve-month experimental mail service between Chicago 
and Washington and New York, carrying airmail letters at the 
normal surface rate of 2}d. The rate per ton-mile paid in this 
case is approximately equal to that paid to railway companies— 
some Is 54d 


ALDERNEY, photographed from a Heron of Jersey Airlines, is a good 
example of the type of undeveloped airport which this lively feederliner 
takes in its stride. The island's grass aerodrome has three landing 
strips—marked by inset concrete blocks—of 910 yd, 790 yd and 510 yd. 
“Flight’’ photograph 


Casablanca has been introduced to the Sabena network as 

a stopping place on services to and from the Belgian Congo. 
* * 

It is announced from Belgrade that a Yugoslav-Austrian bilateral 

agreement was signed in Vienna on November 11th 
* * * 

The number of air-transport movements at airfields in the 
Federal German Republic and West Berlin in the first nine 
months of this year was 128,587 compared with 113,998 during 
the whole of 1952. The number of passengers handled in the 
same period was 1,840,000, compared with 1,620,000 in 1952; 
there was a big increase in freight traffic but a very slight recession 


in mail tonnage. 
* 


Alitalia’s general manager, Dr. Velani, formally accepted the 
first of four DC-6Bs for the Italian airline at the Douglas Air- 
craft Company, Santa Monica, California, on November 7th. 
Early next year the new aircraft will enter service on Alitalia 
routes to Central and South America; equipped as 54-seat luxury 
versions, the DC-6Bs will replace the DC-4s referred to in the 
company’s timetables by the impressive title ““Supermaster.” 


High Command Promotions 


ROMOTION to the rank of air chief 

marshal has been announced in respect 
of Air Marshal Sir Ronald Ivelaw- 
Chapman, K.C.B., K.B.E., D.F.C., A.F.C., 
and Air Marshal Sir Francis J. Fogarty, 
APA 

Sir Ronald has been Vice-Chief of the 
Air Staff since last month and before 
that was Deputy C.A.S, Sir Francis is 
now Air Member for Personnel, having 
taken over the appointment a year ago on 
his return from the Far East, where he 
was C-in-C. F.E.A.F. 


Polish Fighter Reunion 


ON Saturday last a _ considerable 
number of Polish aircrew and senior 
officers gathered at the London head- 
quarters of the Polish Air Force Associa- 
tion for a cocktail party and a dance, the 
event constituting a reunion of officers 
and other ranks who served with the nine 
Polish fighter squadrons in R.A.F. 
Fighter Command during the war. 

Among the many war-time fighter 
pilots who did not return to Poland are 
some who are still serving with the R.A.F.; 
in fact, a number of the few Spitfires still 
left in service are flown by Polish pilots 
who became renowned for their handling 
of this aircraft. Several of those who were 
present at the reunion are remembered 
for their part in pre-war international 
aviation events, such as the round-Europe 
air race, 

A number of distinguished guests 
accepted invitations, including Gen. 
Anders (commander of the Polish Corps 
in Italy during the war), Maj. Gen. the 
Hon. E. L. Bols, Air Chief Marshal Sir 
Basil Embry, A.V-M. T. N. McEvoy, 
A.V-M. Sir John Cordingly, and A.V-M. 
H. K. Thorold. 


Operation Becher’s Brook 


INCE the middle of last year over 300 

Canadian-built Sabres have been 
delivered to the R.A.F. They were flown 
across the Atlantic by No. 147 Squadron 
on a system similar to that employed in 
R.C.A.F. and U.S.A.F. ferrying opera- 
tions, 

In the summer of 1952 it was decided 
that the best method of delivery was by 
air ferry. S/L. T. Stevenson, A.F.C., and 
two other pilots accordingly took part in 
the R.C.A.F.’s Operation Leapfrog II in 
order to gain experience of the route, and 
to deliver the first three Sabres for R.A.F. 
conversion training in England. On 


December 9th, 1952, the first R.A.F. 
Sabre ferry convoy, “Becher’s Brook 1,” 
left Quebec for the U.K. via Goose Bay, 
Bluie West One, Keflavik and Prestwick. 
In this operation, only eight of the 12 air- 
craft reached the U.K., and it was decided 
to develop a special long-range ferry 
technique based on lessons learned. 

The name of the unit was changed from 
No. 1 Long-Range Ferry Unit to No. 147 
Squadron; and an_ organization was 
developed flexible enough to control air- 
craft and men spread over 2,000 miles in 
the face of frequent communications 
failures caused by magnetic storms. 
Pilots had to be trained in the techniques 
of long-range fighter delivery; administra- 
tive and technical support organizations 
were set up and Hastings aircraft were 
introduced to return ferry pilots to Canada 
and to shuttle servicing crews ahead of 
Sabre convoys. Squadron strength was 
increased to 60 pilots, all of whom had 
400 to 500 hours’ jet experience. 

Sabre conversion courses and compre- 
hensive training for land and sea survival 
were given to all pilots. Survival equip- 
ment was modified in the light of 
experience and according to individual 
requirement. In addition, each man flew 
five hours on the particular aircraft he 
was to ferry. Ground crews were given 
technical courses on the Sabre and learned 
to service the aircraft in the particularly 
arduous conditions found along the route. 

“Becher’s Brook” operations have, 
whenever possible, been co-ordinated 
with R.C.A.F. “Leapfrogs” and U.S.A.F. 
ferry flights. When all is ready aircraft 
take off in pairs, climb on full power to 
35.000ft and home at pre-determined 
points along the track on signals trans- 
mitted by U.S.A.F. “Duckbutt” (Grum- 
man SA-16) amphibians and Atlantic 
weather-ships. Servicing at staging points 
involves pumping 25,000 gallons of fuel 
through 250 fillers and topping up oil 
and oxygen on the 30-odd aircraft in each 
convoy. 

The duration of delivery flights varies 
between two days and three weeks, accord- 
ing to weather, though flying time is only 
64 hours. On some occasions, 32 pilots 
have ferried 64 aircraft, using a double 
shuttle system. 

No. 147 Squadron, now commanded by 
S/L. Stevenson, was, in the latter stages 
of the war, a Transport Command squad- 
ron with a record of 98 per cent regularity 
on scheduled services. This tradition is 
maintained today, and pilots pride them- 
selves that on any leg of the route they 
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normally arrive at their destination within 
half a minute of E.T.A. The full quota 
of between 300 and 400 aircraft will have 
been delivered by the end of this year by 
No. 147’s “Becher’s Brook” operations. 


No. 3 Squadron Standard 


THE presentation of a Squadron 
Standard to No. 3 Sqn. will be made 
at Geilenkirchen, Germany, on December 
llth by Air Chief Marshal Sir Philip 
Joubert, K.C.B., C.M.G., D.S.O. Sir 
Philip was a member of the unit when it 
was first formed in 1912. Another 
lieutenant serving in the unit at the same 
time was Geoffrey (now Sir Geoffrey) de 
Havilland. 

It is hoped that any past members of 
No. 3 (F) Squadron who can do so will 
attend the parade, and they are asked to 
communicate with the Adjutant, at R.A.F. 
Geilenkirchen, 2nd T.A.F., B.A.O.R. 34. 


Blind Bombing 


‘THE annual blind bombing competi- 
tion for medium squadrons of Bomber 
Command was due to take place this week. 
At the invitation of Air Marshal G. H. 
Mills, A.O.C-in-C. Bomber Command, 
the United States 7th Air Division is also 
competing. The winning squadron will 
receive the Armament Officers’ Trophy, 
a silver cockerel presented by the 
Armament Officers’ Long Course in 1930. 
The present holders are No. 97 Squadron. 

The contest requires the competing 
crews to make an extended cross-country 
flight and bomb four targets on each of 
four nights. Three targets will be used 
for simulated radar bombing and practice 
bombs dropped on the fourth, at a 
bombing range. 


Britannia Shield 


BY winning the boxing for the fifth 
consecutive year the R.A.F. snatched 
victory in this year’s Britannia Shield 
from the Netherlands team. 

When the boxing finals began, Holland 
was leading—having won the swimming, 
been placed second in the fencing and 
third in the shooting. The R.A.F., who 
were second in shooting and swimming, 
and fourth in the fencing, were eight 
points behind the Dutch. Winning the 
flyweight, bantam, light middleweight, 
middleweight and heavyweight boxing 
classes gave the R.A F. 25 points to the 
Netherlands 12—giving an overall win 
by five points. 


Taranto Anniversary 


AS the annual dinner held at the Royal 
Naval Barracks, Lee-on-Solent, to 
mark the 13th anniversary of the Fleet Air 
Arm attack on the Italian fleet in Taranto 
harbour, the chief guest was Air Chief 
Marshal Sir Basil Embry, K.C.B., K.B.E., 
D.S.O., D.F.C., A.F.C., who is now 
AAFC E Commander. The guests included 
Admiral Sir Denis Boyd, K.C.B., C.B.E., 
D.S.C., who commanded the carrier 
H.M.S. Illustrious, from which the Fairey 


NORTHERN VISTA: Canadian flight-deck 

personnel, clad for arctic conditions, attend 

to their Grumman Avengers on H.M.C.S. 

Magnificent. In the background is the snow- 

clad top of Ondverdharnes mountain, near 
Reykjavik, Iceland. 
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THe ENGLISH ELECTRIC Company Limited, QueENS House, KINGSWay, LONDON, W.C.2 
Aircraft Electrical Equipment Department, Bradford 


WORKS: STAFPP 


AE.1 


| 


requirements of all prevailing specifications. 


FLIGHT 


ENGLISH ELECTRIC actuators will operate at temperatures of —60°C, also in 
tropical and high altitude conditions. All types are irreversible and their robust 
design enables them to be run on to their stops without damage. They meet the 


The illustration shows a type 200 series rotary actuator applied to a fuel cock. 
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Actuators to suit most types of valves and cocks are 


available. 


Linear actuators are also supplied. 
Publications describing these actuators are available and 


will be sent, on request. 


ELECTRIC 


aircraft electrical equipment 


ORD . PRESTON . RUGBY 


BRADFORD . LIVERPOOL . ACCRINGTON 


space 


... topic of our time 
‘ican story of the development of 


space travel from its primitive 

concepts to the status of a science 
is told in a remarkable series of books, 
the first of which was ‘The Conquest 
of Space’. The title of that book has 
become a common phrase to describe 
the greatest adventure awaiting man- 
kind. Written by the rocket expert 
Willy Ley, and with the full-colour 
paintings of astronomer-artist Chesley 
Bonestell, it explains the theory of 
space flight and gives a fascinating 
close-up of the solar system. ‘All wio 
are interested in space travel should un- 
doubtedly make a point of consulting this 
outstanding book’.—Fred Hoyle. 

The second book, ‘Across the Space 
Frontier’, introduced by the Astrono- 
mer Royal, is written by a group of top 
scientists in the field of space research. 
It describes the space station—an 
artificial satellite circling the earth at 
15,840 miles an hour—that man will 
build beyond the atmosphere as a 
starting place for travel to the planets. 

Now, published this week, comes a 
book devoted to the next stage in man’s 


daring plans 


Edited by Cornelius Ryan, written and 
illustrated by a team including 
Wernher von Braun, co-designer of 
the V2, Willy Ley and Chesley Bone- 
stell it describes man’s first expedition 


travel 


to the moon, the moonships that will 
be built for this purpose, how they 
will be driven, the flight to the moon, 
lunar exploration and the return to the 
space station. 

Simply and lucidly written, lavishly 
illustrated, these books are intended 
for a wide public—*The Conquest of 
Space’ has already sold over 20,000 
copies and is still in steady demand. 
They will appeal to everyone wishing 
to be informed about a major topic of 
our time. 


Make a note of these titles: 


THE CONQUEST OF 


ACROSS THE SPACE 
FRONTIER...... net 


MAN ON THE MOON 3 25/- net 
Other books on space travel 


FLIGHT INTO SPACE 12/6 net 


by Jonathan Norton Leonard, 
Science Editor of “TIME’. A bril- 
liant account of the facts, fancies and 
philosophy of space flight. 


MAN IN SPACE..... 30/- net 


by Heinz Haber. A pioneer in space 
medicine analyses the physical and 
psychological hazards man faces in 
space. 
From all booksellers 
Sidgwick and Jackson, 
44 Museum Street, 


London W.C.1 


§ § 


BRITISH EMULSIFIERS LIMITED 


AND 
ASSOCIATED COMPANIES 
Specialists in Sheet Metal Fabrication 


Design and Prototype Production for the 
Aircraft, Motor and Marine Industries 


A.I.D. & A.R.B. APPROVED 


Drop Tanks Wing and Tail Sections 


General Aircraft 
Repair Work 


Hydraulic Header Tanks Oil Dispensing Cabinets 
Filter Assemblies Gas-Heating Cabinets 


Beams and Fairings Cooling Cabinets 


Bomb Release Units Radiator Cores 


All enquiries to: 
16/24 Brewery Road, London, N.7. 
Telephone : NORTH 4411/7 
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Swordfish crews took off for the attack. 
There were present nine pilots and 
observers who took part in the operation, 
in which three of the most powerful units 
of the Italian fleet were sunk and others 
damaged. 
New Halton C.O. 
AFt ER having served nearly three 
years as Senior Technical Staff Officer 
at Flying Training Command, A. Cdre. 
G. N. E. Tindal-Carill-Worsley, C.B.E., 
is to become Commanding Officer of No. 
1 School of Technical Training Halton, 
Bucks. He will take up his new duties in 
December. 

A. Cdre. Tindal-Carill-Worsley is an 
armaments specialist and has been Deputy 
Director of Armament Development at 
the M.o.S. and Deputy Director of Tech- 
nical Armament, Air Ministry. Before 
going to Flying Training Command, he 
attended the Imperial Defence College. 


Woomera Transports 

PEAKING of the recently completed 

atomic tests at Woomera, the Austra- 
lian Minister for Air, Mr. William 
McMahon, said that “everything from 
building materials to food was trans- 
ported by R.A.A.F. Bristol Freighters and 
R.A.F. Avro Yorks.” In all, 2,330 tons 
were flown into Woomera and air trans- 
port alone made it possible to prepare the 
site in the time allowed. 


The Month in Malaya 

HERE was a considerable increase in 

air activity over Malaya during 
October. Lincolns of No. 1 Squadron, 
R.A.A.F., and No. 83 Squadron, R.A.F., 
Hornets of Nos. 33 and 45 Squadrons, 
Vampires of No. 60 Squadron, and 
Sunderlands of the Far East Flying Boat 
Wing flew 237 sorties, mostly against 
targets in northern Malaya. The Sunder- 
lands carried out anti-bandit strikes on 


the Trengannu-Pahang border. In exer- 
cise “Bison” six aircraft from each 
Lincoln squadron together dropped 


W.R.A.F. INSPECTION: On Tuesday of last week Air Chief Commandant the Duchuss of Glouces- 

ter visited the W.R.A.F. School of Recruit Training at Wilmslow, Cheshire. The Duchess is seen 

here on her way to the parade ground accompanied by Air Marshal Sir Victor E. Groom, Air 
Commandant N. M. Salmon, A.V-M. W. H. Merton and G/C. B. A. J. Crummy. 


14,355,000 leaflets on October 28th; 
Valettas and Austers dropped a further 
five million leaflets during the month. 
Nearly 500,000 Ib of supplies were air- 
dropped to defence posts and patrols in 
the jungle by Valettas of Nos. 48 (Kuala 
Lumpur), 52 and 110 (Changi) Squadrons, 
assisted by No. 55 Air Despatch Com- 
pany, R.A.S.C. This is the second 
highest monthly total since the beginning 
of the emergency and the greatest quan- 
tity ever dropped in one day in Malaya, 
42,268 Ib, was delivered on October 28th. 
Voice aircraft have been engaged on 
propaganda and air-to-ground communi- 
cations duties. Austers of No. 656 
A.O.P. Flight and P.R. Mosquitoes of 
No. 81 Squadron have carried out 
reconnaissance work, while helicopters of 
No. 848 Squadron, F.A.A., and No. 194 


BRITANNIA SHIELD WELCOME: Mr. George Ward, Under-Secretary of State for Air (right), was 
at Uxbridge to welcome competitors for the Britannia Shield. He is talking to W/O. C. Petit 
(Belgium), Major T. F. Cramer (Netherlands) and A/C B. F. Newman, R.A.F. 


Squadron, R.A.F., have ferried personnel 
and picked up more than 60 sick and 
wounded for transport to hospitals. 


R.A.F. Appointments 
MONG recent R.A.F. appointments 
are the following: W/C. A. M. Camp- 
bell, to R.A.F. Station, Duxford, adminis- 
trative staff; W/C. N. Cameron, D.S.O., 
D.F.C., to R.A.F. Staff College directing 
staff; W/C. A. S. Mann, D.F.C., to H.Q. 
F.E.A.F. administrative staff: W/C. G. H. 
Everitt, D.S.O., O.B.E., D.F.C., to R.A.F. 
Station, Nicosia, Cyprus, for flying duties; 
W/C. W. R. Wills-Sandford to command 
No. 19 Maintenance Unit; W/C. E. 
Cassidy, D.F.C., A.F.C., to H.Q. No. 3 
Group Bomber Command air staff; W/C. 
>. D. Moore, to H.Q. Allied Forces 
Southern Europe staff; W/C. D. G. Perry, 
to R.A.F. Station, Feltwell, technical staff; 
W/C. A.J. Orbell, to R.A.F. Station Celle 
administrative staff; W/C. G. H. Wass, to 
R.A.F. Station Gutersloh technical staff; 
W/C. C. H. Lucas, to H.Q. Home Com- 
mand technical staff; W/C. E. D. Hills, 
M.B.E., to No. 61 Maintenance Unit 
administrative staff; W/C. G. N. Blake, 
M.B.E., to R.A.F. Staff College Bracknell, 
for administrative duties; W/C, A. L. 
Arrow, to H.Q. No. 43 Group, Mainten- 
ance Command, technical staff; W/C. 
A. H. Blake, to H.Q. No. 22 Group, 
Technical Training Command, air staff; 
W/C. F. Avery to department of 
Chief of the Air Staff; W/C. A. Ovenden 
and W/C. H. Crosby to department of 
Air Member for Supply and Organiza- 
tion. 


No. 540 Squadron 
URING the next few months No. 540 
Squadron hopes to compile a 
squadron history. Former members are 
asked to send any photographs, newspaper 
cuttings or anecdotes they may have to the 
Adjutant, No. 540 (PR) Squadron, c/o 
Information Division, Air Ministry, 
London. 


Reunion 
[- is proposed to hold a reunion of No. 

63 Squadron, R.A.F. in the near future. 
All interested ex-members of the unit are 
requested to contact S/L. F. W. Doherty, 
R.A.F. Waterbeach, Cambridge. 


4 
/ 


688 FLIGHT, 20 November 1953 


THE 
INDUSTRY 


Export-Credit Scheme Details 


S recorded in our issue of September 11th, a 

company has lately been formed in London 
to assist British aircraft and engine constructors by 
granting credits to customers in countries abroad. 
The new organization, Air Finance, Ltd., of 11, Old 
Broad Street, London, E.C.2, has now issued details 
of the methods by which such business will be con- 
ducted. The principal points from their announce- 
ment are summarized below. 

Manufacturers will normally be expected to arrange with their 
customers that approximately 60 per cent of the value of each order is 
paid on or before delivery, Air Finance (hereafter referred to as “the 
company’’) will (subject in each case to Exchange Control approval) be 
prepared to finance the balance over a period which will usually not 
exceed three years. At the time when the terms of credit are agreed a 
small commitment commission will be payable by the manufacturer to 
the company. The guarantee of the Export Credits Guarantee Depart- 
ment will normally be required in connection with foreign orders. 

The buyer will accept a series of bills of a total amount which will 
include the finance charge payable to the company, together with the 
commitment commission and any commission payable to the Export 
Credits Guarantee Department. The bills will be payable at varying 
dates over the period of credit and will be discounted by the company 
when the aircraft or engines are delivered. ‘The discount proceeds 
will be paid to the manufacturer and, when added to the instalments 
already received, will cover the full value of the order. Bills discounted 
by the company will not be rediscounted on the market. 

Where an Export Credits Guarantee Department guarantee is ob- 
tained, two series of bills will be drawn, one relating to that portion 
(not exceeding 90 per cent) of the outstanding purchase price covered 
by the Department. In respect of this series there will be no recourse 
to the manufacturer; the balance of the outstanding purchase price will 
be covered by another series of bills in respect of which the manufacturer 
will remain liable, The company will not normally finance the sale of 
second-hand aircraft. 


A Smiths Appointment 


NDICATIVE of the importance which S. Smith and Sons 
(England), Ltd., attach to the work of their aviation division 
—Smiths Aircraft Instruments, Ltd.—is the news that they have 


released their chief engineer 
so that he may devote the 
whole of his time to. the 
aviation side of 


the group’s 
business. He is Mr. E. B. 
Moss, B.5c., A. 
F.Inst.P., M.I.Mech.E. 

Mr. Moss has been elected to 
the Board of Smiths Aircraft 
Instruments, Ltd., and appointed 
technical director, which 
capacity he will be responsible 
for all engineering and technical 
activities. Already he had moved 
from the company’s London 
headquarters to their labora- 
tories and works at Cheltenham, 
Glos. 

Research activities will con- 
tinue under the direction of Mr. 
F. W. Meredith, B.A., F.R.Ae.S., 
at Cheltenham, where the greatly expanded engineering and 
research laboratories are now completely centralized. 

Mr. Moss joined the Smith organization in 1936 as aviation 
engineer, and was appointed group chief engineer at the end of 
the war. He will continue as technical director of a subsidiary 
company, Waymouth Gauges and Instruments, Ltd. 


Mr. E. B. Moss 


Aircraft Companion-ladder 


LIKE so many taken-for-granted items of ground equipment, 
‘ passenger steps call for more design-ingenuity than might be 
imagined from superficial knowledge. They must be durable, for 
they handle many more passengers than an airliner, and have to 
resist wear and tear for at least as many years; they must fold 
for easy stowage; be mobile and break down into “wieldy” com- 


Comet passengers use the Heston Aircraft steps (see below), at London Airport. 


ponents for transportation to overseas airports. Furthermore, they 
must be so designed as to serve more than one type of aircraft; 
and, for obvious reasons, such equipment must be both “photo- 
genic” and smart in appearance. 

Steps designed to meet such demands were shown to us 
recently by the Heston Aircraft Co., Ltd., who are just com- 
pleting a batch of 32 of these “!.83Ms” for B.O.A.C.’s Comets and 
Britannias. The steel-tube structure is covered in alloy sheeting 
finished in the Corporation’s blue-and-gold colour scheme. 
Mounted on the chassis is a hand-operated hydraulic pump for 
elevating the platform to any height between 7ft and 11ft 6in, 
and the overall height can be lowered to Sft 6in for transport or 
storage of the equipment. The stairway is 6ft 3in wide and the 
treads, tiled with Altro, have anti-slip Ferodo edging. Rubber 
fendering and a rubber roller prevent damage to aircraft. The 
steps are designed to have a safety factor of 4 with two people on 
each of the 14 stairs and four more on the top platform. 

A 12V battery in one of the chassis fairings supplies the seven 
lamps fitted on each side of the stairway and also provides current 
for inspection lights and an information board. Provision is made, 
too, for fitting V.H.F. radio for the apron marshal. The complete 
assembly runs on four pneumatic tyres and, though weighing just 
over a ton, can be towed by one man; the front wheels have 
Ackerman steering controlled by the towing arm. 

Although Heston Aircraft designed and built the present type 
of steps specifically for the Comet and Britannia, they could be 
used for practically any large modern airliner. The only altera- 
tion necessary might be minor re-design of the top-platform side 
valences. 

These steps are not the company’s only product in the ground- 
equipment sphere. Heston Aircraft also constructed the perma- 
nent dock for B.E.A. Elizabethans which is now proving so useful 
in the new engineering base at London Airport; the consulting 
engineers responsible for the design of the dock were Wilson and 


Rodger, Ltd. 
IN BRIEF 


Mr. Mervyn W. Shorter, a director and general sales manager 
of Westinghouse Brake and Signal Co., Ltd., has been appointed 
managing director. 

* * 

Pilgrim Mobile Units, Ltd., of Ringwood, Hants, who supply 
mobile trailer units for exhibition and industrial purposes at home 
and overseas, have moved their London offices to St. Stephen’s 
House, Victoria Embankment, Westminster, S.W.1 (Trafalgar 
5222-3). 

* * * 

The Northern Aluminium Co., Ltd., announce the following 
changes in their sales department: Mr. F. Layton takes charge 
of the sales administration department at Banbury, being 
succeeded as manager of the Leeds area sales office by Mr. H. M. 
Louch. Mr. Louch’s previous position as sales development 
manager is now held by Mr. E. D. Iliff, formerly publicity 
manager, and the publicity division is under Mr. R. F. Tayler. 

* * * 

On Friday, November 6th, what is claimed to be the largest 
metal pre-treatment and reconditioning plant in the world 
was formally opened near Antwerp. It will deal primarily with 
vehicles for the NATO forces, and the immersion processes em- 
ployed will be three developed by the London firm of Jenolite, 
Ltd.—degreasing and paint-stripping with P.S.5 solution, heavy 
scale removal by Jenolite HSR, and rust-removal, rustproofing 
and paint-bonding by RRN Jenolizing. 
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Pipe assemblies today must 
withstand extreme temperatures 
and also violent changes of 

temperature. But that is only 
one of many piping problems. 


FLEXIBLE PIPE ASSEMBLIES 


No single organization has had more experience in the performance 
of flexible pipe materials and their construction than Avica. Con- 
structors can be sure of maximum liaison when they call in Avica. 
Fitted in Britain's front-line aircraft, Avica pipe assemblies contribute 
to the superb efficiency of such engines as the Rolls-Royce ‘‘Avon’’, 
the Bristol ‘‘Olympus’’ and serve in the Hawker ‘‘Hunter’’ and the 


Avro ‘‘Vulcan’”’. 


AVICA EQUIPMENT LIMITED 


1, Adams Place, Holloway Road, London, N.7. 
Tel: NORth 4281 - Cables: Corpavia, London. 


Most of the famous aircraft of the 
last thirty years, including the 
immortal Spitfires, Hurricanes 
and the Wellingtons of the war 
period, used Airscrew propellers, 
The Princess, Comet, Viking, 
Apollo, $-55 and HP80 all use 
Airscrew fans. The designers of 
tomorrow’s aircraft too, are aided 
by Airscrew mouldings, wind and 
smoke tunnels,fans and propellers, 


THE AIRSCREW COMPANY 


& JICWOOD LTD 
WEYBRIDGE - SURREY 


. Telephone: Weybridge 1600 - Telegrams: Airscrew, Weybridge 


T.A. 5796 
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FLIGHT 


Phone : Rochdale 2237 (5 lines) 
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SCRAP METAL 


MERCHANTS TO THE 
AIRCRAFT INDUSTRY 


BUYERS OF ALL GRADES OF FERROUS 
AND NON-FERROUS METALS. -ALSO OF 
ALL KINDS OF REDUNDANT STOCKS 


COLEY METALS LTD. 
INCORPORATING 
IN THE SOUTH @ R. J. COLEY & SON (HOUNSLOW) LTD., JUBILEE WORKS, 
CHAPEL ROAD, HOUNSLOW, MIDDLESEX 


IN THE NORTH @ R. J. COLEY & SON (NORTHERN) LTD., PARK WORKS 
KING STREET, DUKINFIELD, CHESHIRE 


PHOTOGRAMS 
OF THE YEAR + 1954 


The annual review of the 
world’s photographie art 


PHOTOGRAMS OF THE YEAR, 
published annually since 
1894, provides a unique 
review of photographic art 
from exhibitions all over the 
world. The 1954 edition— 
now ready—enjoys the high- 
quality presentation so 
widely acclaimed last year 
and features nearly 100 pages 
of beautifully reproduced 
examples of the finest work 
from this year’s shows, Over 
30 pages of text matter 
with commentaries on the 
pictures and notes on some 
of the special techniques 
employed. 


12/6 net. By post 13/2 


The Ideal Christmas Gift—Order Now 


Obtainable from booksellers, photographic dealers or 
lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 
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means 


SPEED and 
EFFICIENCY 


RATCHET PLUG SET 
FOR SOCKET HEAD SCREWS 


Consists of 2 ‘“Leytool” 
Ratchet Spanners, 6 inter- 
changeable Driving Plugs 
to fit standard sockets, 2 
Extension Pieces for long 
reach, and a Screwdriver 
Bit for converting the span- 
ners into Ratchet Screw- 


drivers. Complete 
in strong hard-en- 662 
amelled metal box 


* LEYTOOLS 


ARE QUALITY TOOLS 


INTERCHANGEABLE 
SOCKET SET 


Comprising ‘“‘Leytool’’ Re- 
versible Ratchet Spanner 
with $-inch Driver, 7 inter- 
changeable hardened steel 
Sockets, Extension Piece 
for long reach, and 9-inch 

Tommy Bar. 

Complete in 


7 / 6 hard -enamelled 
metal box. 


Write for complete catalogue of ‘‘Leytool'’ Hand Tools 
Telephone : LEYTONSTONE JIG & TOOL CO., LTD. 


Already Approved by A.R.B. 


THE 
GRAVINER 
FIREWIRE 


33 


Leytonstone 5022-3-4 LEYTOOL WORKS, HIGH ROAD, LEYTON, LONDON, E.10 


AKE IT 


L. ROBINSON & CO. (GILLINGHAM) LTD. 
London Chambers, GILLINGHAM, KENT. Phone 5282 


The Graviner Firewire, developed after hundreds of experi- 
ments during 5 years of research, is the outstanding 
resetting detector of the day, combining sensitivity to 
flame contact with extremely light weight ... stability 


...and robustness in operation. Accidental breakage of 


the wire loop cannot affect its operation, and no amplifying 
valves are required. Truly—a great step forward in 


fire detection. 
The Graviner Firewire is specified for the T.C.A. Viscounts. 


GRAVINER 
FIREWIRE 


GRAVINER MANUFACTURING CO. LTD 


Colnbrook, Bucks 
Telephone: Colnbrook 48 


Foreign Pats. Pending 


Brit. Pat. App. Nos. 21003/50 & 18440/5! 
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AIRCRAFT ENGINEER 


PRESS DAY — Classified advertisement 
“copy’’ should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 


FLIGHT 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum 8/-, average line contains 6-7 words. 


Special rates for Auctions, 


Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/-. 


Each paragraph is charged separately, name and address must be counted. 


All advertisements must be strictly 


— and should be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street, 


sndon, 8,E.1. 


Postal Orders and cheques sent in payment for advertisements should be made payable to Jliffe & Sons, Ltd., 


and crossed & Co, 


Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 


52 consecutive insertion orders. 


Full particulars will be sent on application. 


Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additiona] 
charge for 2 words plus 1/- extra to defray the cost of registration and rg: which must be added to the 


advertisement charge. 
London, 8.K.1. 


Replies should be addressed to ‘Box 0000, c/o Fl 


ht,’ Dorset House, Stamford Street, 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes. 

Situations Vacant. The engagement of persons answering these advertisements must be made through the local 
office of the Ministry of Labour and National Service etc. if the applicant is a man aged 18-64 or a woman 
aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 


Vacancies Order 1952 


HELMETS 
MASKS 
TUBES 

RECEIVERS 


GOGGLES 
SPARES, etc. 


We are the complete stockists for pilots’ 
personal flying equipment of civilian and 
service pattern. 

Send 3d. for Illustrated Catalogue 


Special terms to Flying Clubs 
D. LEWIS LTD. (DEPT. F.) 


124 GT. PORTLAND S8T., LONDON, W.1 
Tel. Maseum 4314 Grams ; Aviakit, Wesdo, London 


WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


Tel.; COMBE DOWN 2355/6 


R.A.F. OFFICERS 
UNIFORMS 


NEW AND RECONDITIONED 
LARGE SELECTION IN STOCK 
FISHERS, 86/88 WELLINGTON ST. 
WOOLWICH, S.E.18 "PHONE 1055 


AIRCRAFT FOR SALE 
W. S. SHACKLETON, LTD. 
LARGEST AIRCRAFT DEALERS 


(Now 22 years at this address and 128 different 
types of aircraft sold) 


EUROPE’S 


AVE the unpleasant duty of advising all their good 
friends in Great Britain that their telephone exchange 
has been altered to HYDE PARK instead of REGENT. 
We are happy to announce, however, that this makes 
no difference to the geographical location of the office, 
where all visitors will be as welcome as before. We give 
below an interesting selection of light aircraft representa- 
tive of many now available. : 
£35 475 PROCTOR Is and IIIs. An interesting 
batch of four aircraft of this type, all with 12 
months C. of A., and two for immediate delivery. 
£150 SPARTAN ARROW. Here is a very interest- 
ing vintage aeroplane in very good order. 
It has flown only 254 hours on the airframe since new 
and is powered with the popular Cirrus Hermes engine. 
Long term C. of A. till 1956. Various spares available 
and the aeroplane tastefully finished in blue and silver. 
Inspection invited at Croydon Airport by a. 
£185 D.H. RAPIDE. A really good aeroplane 
with under 1,000 hours since new. 12 months 
C. of A., low hour engines (Queen III), VHF and SBA. 
Seven seats and finished in silver and with option of X4 
or X9 propellers. Inspection gladly offered near London. 
£34 SPECIAL MOTH MINOR. A really lovely 
aeroplane which has flown only 210 hours 
with very low seem engine. Full 12 months C. of A., 
long-range tank, full dual control, etc. Inspection near 
London. 
£999 MILES MESSENGERS. We have three 
eee excellent Messengers to offer fitted up with 
all the usual extras wot se All three will have new 
Certificates of Airworthiness. 
0 9° D.H. DOVE. Certificate of Airworthiness 
97 until May 26th, 1954. All mandatory modi- 
fications incorporated. Fitted Gipsy Queen 70 Series III 
engines with only 45 and 80 hours respectively since 
overhaul. Eight passenger seats. Beautifully upholstered 
cabin. Full radio aids. Price has been drastically reduced 
because owner must sell. 
£52 WHITNEY STRAIGHT reduced by £70 to 
ensure quick sale. Still the best two-seater 
ever built anywhere. Certificate of Airworthiness until 
May, 1956 (three years), only 235 hours on the engine 
since complete overhaul, full panel, landing and night 
flying lights, major rebuild two years ago, colours black 
and silver, an absolute bargain. Demonstrations willingly 
near London. 
£15 00 CATALINA. An exceptional aeroplane 
9 with extra long-range tanks, current C. of A., 
very low hours, and in immaculate condition. Fullest 
details on requ 


1est, 
S. SHACKLETON, Ltd., 175 Piccadilly, London 


W.1.  Tel.: HYDe Park 2448/2449. Cables: 
Shackhud, London. [0070 
AEROSERVICES (LONDON) LIMITED 


OFFER for delivery early 1954 a Dakota fitted with 
32 seats, a new Certificate of Airworthiness valid for 
12 months. Also available a Dakota Freighter C.47B 
fitted with Pratt & Whitney engines Series R.1830-90D 
and new Certificate of Airworthiness, de-icer boots, 
standard airline radio, ex Croydon, tanks empty for 
£20,000. 
ENGINES available from stock, fuliy overhauled, 
for sea include: 

RATT & WHITNEY Series R.1830-90C, R.1830-90D, 
R.1830-92, R.985 
LYCOMING 0-290-3 and spares for Lycomings. 
These engines are offered ex our own stocks. 


AEROSERVICES (LONDON) LIMITED 


CROYDON AIRPORT. 
Tel.: CROydon 8833. 
Cables: “‘Aeropaul, Croydon.” 
[0940 


ROCTOR III, 12 months C. of A. Dual, four seats. 
£350.—Midland Aero Club, Birmingham Ai 


rport. 
{1292 


15 CHESTERFIELD ST., 
Telephone : GROsvenor 4841 


AIRWORK 


LIMITED 


AIRCRAFT SALES 
SINCE 1930 


Consult us with confidence 
before Buying or Selling any 
type of Aircraft. You pay 
nothing for our advice and 
experience. We advertise 
for sale only aircraft avail- 


able on our own premises 


or for which we have the 


sole selling rights. 
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A Hunting Group Company 


DAKOTA 
FREIGHTER 


(UNRESTRICTED EXPORT) 


COMPLETELY 
OVERHAULED 


ZERO HOURS, 
ENGINES, PROPS. 


DE-ICER EQUIPMENT 


MODIFICATIONS 
STANDARD RADIO 


EARLY DELIVERY 


DELIVERY ARRANGED 


£25,000 


EX WORKS 


Full details from : 
FIELD AIRCRAFT 
SERVICES LIMITED 


CROYDON AIRPORT CROYDON 


Phone : CROydon 7777 
: FIELDAIR, Croydon 


Cables 


FULL FIRE 


PRICE 


SURREY 


129/151 


FLIGHT 


AIRCRAFT FOR SALE 


R. 


Lrd. 


SPECIAL OFFER! 
ROCTOR V airframe, engine and propeller hours 
under 200 since new, screened for radio, and uphol- 
stery in immaculate condition. An ideal investment 
for a private owner requiring a really first class air- 
craft. Immediate inspection at Croydon Airport. £775 
or near offer secures. : 
E are in a position to offer most types of British air- 
craft that are in civil use, including amphibians. 
We are also able to offer quite a few types of American 
aircraft. We strongly advise you to let us have details 
of your requirements which will receive our closest 
attention, whether the requirement is for a York or 
a Tiger Moth. C.I.F. quotations can be given for all air- 
craft offered by us. 


Ltd., 

29 BURY STREET, St. James’, London, S.W.1. 
ABLES: “Dundasaero, Piccy, London.” 


AIRPORT. Croy. 7744. 
[0559 


AVIRAD, Ltd. 


OCKHEED Lodestars, PBY5A amphibious Cata- 
linas and Avro XIX aircraft available for immediate 
delivery. Also spares and equipment for all types of 
aircraft and engines. 
AVIRAD, Ltd., Croydon Airport, Surrey. Tel.: 
Croydon 7744. Cables: Avirad, Croydon. [0500 
VENDAIR OF CROYDON AIRPORT offer: 


USTERS,  Taylorcrafts, 
Gemini, Magisters, Ansons, 
Stinson Vovager, Bonanzas. 
YENDAR, Croydon Airport. Croydon 5777. 
A CHOICE of three very fully equipped Consul air- 
craft for sale-—Full details from Air Enterprises 
(London), Ltd., Croydon Airport. Tel.: CRO. 7744, 
Fxt. 328. {1277 
USTER Autocrat. C. of A. until August 27th, 1954, 
engine hrs. 246, airframe hrs. 1,024; only 25 hrs 
since C. of A. Metal prop.; re-upholstered. £495.— 
Westair, Blackpool Airport. Tel. 43061, ext. 12. [1303 
ARLINGTON AND DISTRICT AERO CLUB 
have for sale: Tiger Moths aircraft; low engine hours 
with 12 month C. of A. Price £200. Tel.: Darlington 
5387 or write Darlington & District Aero Club, Ltd., 
41 Blackwellgate, Darlington. {1295 
ECEIVER has for sale Dakota and Tudor V pas- 
senger aircraft in first-class condition with full 
C. of A., also considerable spares and equipment.—Full 
particulars from Percy Phillips, 76 New Cavendish 
Street, W.1. {1309 


Proctors, Messengers, 
Fairchild Argus, 


[0603 


AIRCRAFT WANTED 


Ovr demand for good used aircraft of all descriptions 

is very great. Operators or owners wishing to dis- 

pose of aircraft, engines, or anything aeronautical, are 

eeked to communicate at once to:— 

R . DUNDAS, Ltd., 29 Bury Street, London, 


S.W.1. 
HI, 2848. Cables: “Dundasaero, Piccy, London.” 


AIRPORT. CRO. 7744. 
0558 
EROCONTACTS, Ltd., have a requirement for 
a limited number of sound Cirrus Major Mes- 
sengers, Geminis, Autocrats, and Gipsy-powered 
Austers.—Aerocontacts, Ltd., Gatwick Airport, Horlev, 
Surrev. Tel.: Horlev 1510. {1313 
S. SHACKLETON, Ltd., Europe’s largest aero- 
© plane dealers (22 years at this address and 128 
different types of aircraft sold) wish to purchase sound 
Rapides, Geminis, Messengers, Aiglets and Autocrats 
for resale in Great Britain and for export to all countries 
approved by the Board of Trade. We would welcome 
offers from the actual owners of such aircraft with a view 
ts purchase, sale or exchange. 
S. SHACKLETON, Ltd., 175 Piccadilly, Lon- 
¢ don, W.1. Tel.: Regent 2448-9. Cables: “Shack- 
hud, London.” {0071 


AIRCRAFT ACCESSORIES AND 
ENGINES 


OR SALE: Master Compasses, gyros, Mark 1A, ex- 
Ministry surplus.—Stamford Metal Co., 54a New- 
ington Green, London N.16. {1299 
RITISH and American filaments; landing lamps; 
fuses, generators, gyros, cabin heaters, spares.— 
Suplex Lamps, Ltd., 239 High Holborn, London 
W.C.1. Tel.: Hol. 0225 and 4543. (0433 
UIR AND ADIE, Ltd., Croydon Airport, Surrey, 
offer for sale, at very low prices, a number of 
Lycoming engines, type 0-290-3-1, complete with mags 
and carbs. {1285 


ROZALEX LTD + IO NORFOLK ST + MANCHESTER 2 


U.S.A. HEADPHONES 


Type H.S.33 
£6 10 0 per set 


Type 17B 
£5 18 0 per set 
For immediate delivery ex stock 


Staravia 
BLACKBUSHE AIRPORT 


CAMBERLEY, SURREY 
Tel.: Camberley 1600 


M. L. AVIATION CO. LTD. 


WHITE WALTHAM 
Nr. Maidenhead, Berks. 


Vacancies for experienced 


AIRCRAFT ELECTRICAL 
DRAUGHTSMEN 


For a wide range of High 
Priority Experimental and 
Development work 
Salary according to experience 


APPLY STATING AGE, EXPERIENCE AND SALARY 
REQUIRED TO THE CHIEF DRAUGHTSMAN 
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AIRCRAFT ACCESSORIES AND 
ENGINES 


A J. WALTER. 
NOTice to Dakota operators :— 


Ove vast stock of airframe spares, instruments, 
accessories, etc., is available to assist you to keep 
flying with the minimum of time spent on the ground 
due to service troubles. Whatever your requirements, 
do not hesitate to contact us, by letter, telephone or 
oye or alternatively by a personal visit, when we shall 

¢ pleased to show you the stocks held at Gatwick 

UR Associate Company, A. J. W. (Instruments), 

Limited, can undertake any instrument overhaul 
work and we also provide facilities for an exchange 
scheme on instruments at overhaul prices. 
A, Gatwick Airport, Horley, Surrey. 

e 


Horley 1420 and 1510, Ext. 105. Cables: 
Were. London. [0268 
SSORIES and parts for Fairchild, Norseman, 


Beaver, Otter, Anson, Cessna—propellers, governors 
and parts; vacuum pumps, generator relays, landing 
lights, wheels, brakes, etc. Inquiries screened agiinst 
unused stock.—Metro Aviation upply Corp., 2504 Oak- 
ville St., Alexandria, Virginia, U.S.A. Cable address: 
Meto. (1296 


AIRCRAFT SERVICING 


ROOKLANDS AVIATION, 
Aerodrome, Weybridge. C. of A. overhauls, modifi- 
cations and conversions. Tel.: Byfleet 436. [0305 
R* {PAIRS and C. of A. overhaul for all types of air- 


Lid., Brooklands 


craft. —Brooklands Aviation, Ltd., Civil Repair 
Service, Sywell Aerodrome, Northampton. el.; 
Moulton 3218. [0307 


AIRCRAFT FOR HIRE 


IPER Cub—hire and fly yourself. Moderate rates, 

_ hour, day, week or month.—A. J. Walter, Gatwick 
Airport, Horley, Surrey. Tel.: Horley 1420 and 1510. 
[0269 


BUSINESS OPPORTUNITIES 


YNSTRUMENTS, Ltd., of Staverton Aerodrome, 
Gloucester, are open to consider the development 
and/or manufacture of inventions relating to aircraft 
instruments or small electrical accessories. Particulars 
should be addressed to the Managing Director. [1252 


BUSINESS & PROPERTY 


ULLY equipped drawing office with first-class 
modern equipment throughout (approx. 1,700 sq. ft). 
To let in Twickenham/Feltham area. If necessary 
offices only could be offered without the equipment.— 
Box 1793, [1293 


CAPACITY AVAILABLE 


PRECISION engineers, Personal service for proto- 
types, small quantity machined parts and equip- 
ments to drawings and sketches. A.I.D. approved, 
Mech, and Elec.—Cathanode, Ltd., Vineyard Walk, 
Clerkenwell, E.C.1, Tel.: TERminus 2231. [1280 


CLOTHING 


A.F. and R.N. officers’ uniforms purchased; large 
* selection of R.A.F. officers’ kits for sale, new and 
reconditioned.—Fisher’s Service Outfitters, 85-88 Wel- 
lington St., Woolwich. Tel.: Woolwich 1055. [0567 


CLUBS 


ENDAIR FLYING 
instrument flying. Croydon Airport. 
{0608 


EDHILL FLYING CLUB, Redhill Aerodrome, 
Surrey, for flying instruction. Open 7 days a week, 
Nutfield Ridge 2245. | 
I ONDONERS! Your most accessible and reasonable 
4 club. M.C.A. approved courses. Austers 45/- hour, 
trial lesson 17/6. Phone Penguin Flying Club, Vic. 1300, 


(0285 
ERTS and ESSEX AERO CLUB, 


Broxbourne 
Aerodrome, Nazeing, Essex. M.C.A approved 


CLUB. Night flying and 


CRO, 5777. 


30-hour course; residential; trial lessons, 35/-; train 
Line Coach 715. 
[0230 


from 
Tel.: 


Liverpool Street or Green 
Hoddesdon 2453, 2421 


CONSULTANTS 


ROUP CAPT. E. L. MOLE, B.Sc., A.F.R.Ac.S., 
31 Dover St., London W.1. Gro. 5902. (0400 
ING COMMANDER H. STOCKEN, 

F.R.Ae.S., Eagle House, 109 Jermyn St., London 


FLIGHT 


The 
Aircraft Engineer’s 
Handbook 


This is a new series pposatiy designed for 

Aircraft Engineers qualifying for ‘““M” (Main- 

tenance) Licences as laid down by the Air 

Registration Board in the British Civil Air- 

worthiness Requirements (Section L, Licens- 

ing). Two books are now ready, and two 
more are in preparation. 


* 


Airframe Structure & Controls, 
Flying Instruments & Equipment 


(Handbook No. 1) 


By W. J.C. Speier. This book covers the Category 
“AM Licence, and deals comprehensively with the 
complete airframe, including the hydraulic system, 
brakes and wheel 8, air control, heating, fire- 
fighting and de-icin instr $s 
automatic pilots, etc. net. 


Instruments 

(Handbook No. 4) 
By R. W. Stotey, M.A. (Camb.), B.Sc. (Lond.), 
and W. COULTHARD, M.Sc. (Durham), 
A.M.1.Mech.E., F.R.P.S. This book covers the 
Category “X” Licence, and deals with the repair, 
overhaul, testing and calibration of aircraft and 
acro-engine instruments, as well as with the adjust- 
ment, installation and cc ion of « 
in aircraft. 


Illustrated. 30s. net. 


Sir Isaac Pitman & Sons Ltd. 
Parker St. - London, W.C.2. 


Kingsway - 


The New 1954 ‘FLIGHT LIEUTENANT’ 


HANDLESS WATCH 
gi x" No Glass, No Dial, No Hands. 
Built for strength, fitted 

with aircraft shock-resist- 
ing movement. Lever es- 
nt gnetic 

and recoil click spring to 
prevent over-winding. En- 
cased handsome chrome 
case. Expanding bracelet 
10/6 extra if required. Time 
shown by revolving figures. 
Sent for 5/- dep. Bal. 10/- 


et ~ 


monthly. Night dial 6/6 
extra. Mfrs. Full Guar. 
Cash price 79/6. Post 
etc., 1/3. 


Free Illustrated Lists of other Watches, Binoculars, 
Tents, Suiting Patterns, Radios, Toys, etc. Terms. 
tate Lists required. 


HEADQUARTER & GENERAL SUPPLIES LTD. 
(Dept. FLI/13), 196-200 Coldharbour Lane, 
Loughborough Junction, London, S.E.5. 


Open all Saturday 1 p.m. Wednesday 


GIN 


EER 


, Full details of the easiest and quickest 
way to prepare for A.F.R.Ae.S .B. 
Licences, B.Sc.(Eng.), A.M.I.Mech.E., City 
& Guilds, and hundreds of Home Stud 

> Courses in all branches of Aeronautical, 
Mechanical Electrical Eng.. 

manship, R.A.F. Maths., 4 

this valuable book. Our Courses have been 

approved by Royal Aeronautical Society 
and many B.LE.T. Students have obtained 

* First Places in the A.F.R.Ae.S. Exams. 


We definitely Guarantee 


NO PASS—NO FEE 


A_copy of this enlightening Guide to 
well-paid will be sent on request— 
FREE! te: B.LE.T., 306a, SHAKESPEARE 
HOUSE, 19, “STRATFORD PLACE, LONDON, W.1. 


$.W.1. Tel.: Whitehall 8863. [0419 


STANDARD AIRCRAFT PARTS 


CURD COMPONENTS LTD. 
58, VICTORIA STREET, ST. ALBANS, HERTS. 
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CONSULTANTS 


K. DUNDAS, Ltd., have been 
* answer to aviation problems 


iving the correct 
or twenty years. 


Technical. Purchasing. Operations. Marketing. 29 
Bury Street, London S.W.1. WHI. 2848. [0560 
MISCELLANEOUS 


peters new 500-gallon and 1,000-gallon underground 
petrol or oil "eae tanks, with dipsticks and fittings, 
ex stock deliver 

Hants. Tel. 227 {12 

NE only. Steel- building, 81ft clear 

x 250ft long x 25ft to eaves (22ft clear height 
inside), steel rang sliding doors at ends, material 
from stock.—Write Bellman Hangars, Ltd., Terminal 
House, S.W.1. {1162 


OFFICE FURNITURE 


'WENTY-FOUR 5ft by 2ft 9in steel lino-topped 
desks, 42in high with 10in top shelf, for disposal, 
with 23 tubular steel chairs and two 2ft 6in by 2ft 9in 
steel desks.—Reply to Box 0990. (0568 


PACKING AND SHIPPING 


R AND J. PARK, Ltd., 143-9 Fenchurch St., E.C. 
¢ Tel.: Mansion House 3083. Official packers ae 
shippers to the aircraft industry. (0012 
XPORT PACKING SERVICE, Ltd., Imperial 
Buildings, 56 Kingsway, W.C.2. Phone: Chancery 
5121-2-3. Scientific packers to the Services and in- 
dustry. Specialists in the packing of aircraft and aircraft 
components. Approved packers for the Spr ge 
A.LD., LF.V., C.LA., C.1.S., 1.E.M.S., M.o.S. and 
many foreign Government Departments. [0920 


PATENTS 


THE proprietors of British Patent No. 628324 tor 
“Retractable Landing Gear for Aircraft,” desire to 


enter into negotiations with a firm or firms for the sale 
of the patent or for the grant of licences thereunder.— 
Further particulars may be obtained from Marks and 
Clerk, 57 and 58 Lincoln’s Inn Fields, London Wisi 

10 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


THE Air Transport Advisory Council give notice that 
they have received the undermentioned application 
to operate a vehicle ferry air service :— 
Application No. 223 from Silver City Airways, Ltd., 
of 1 Great Cumberland Place, London, W.1, for 
a vehicle ferry service with Bristol 170 aircraft for 
the carriage of vehicles, supplementary passengers 
and freight between London (Blackbushe) or Lympne 
and Zurich (Kloten), at a frequency of from one to 
two services weekly during the period from January 
Ist, 1954, to March 31st, 1954. 
THis application will be considered by the council 
under the terms of reference issued to them by the 
Minister of Civil Aviation on July 30th, 1952. Any 
representations or objections with regard to this appli- 
cation must be made in writing, stating the reasons, and 
must reach the council within 14 days of the date of 
this advertisement, addressed to the Secretary, Air 
Transport Advisory Council, 9 Buckingham Gate, 
London, S.W.1, from whom further details of the 
application may be obtained. When an objection is 
made to an application by another air transport com- 
pany on the grounds that they are applying to operate 
the route or part of route in question, their application, 
if not sendy submitted to the council, must reach 
them within "he period allowed for the making of 
representations or objections. (1318 


TUITION 


AVIGATION, LTD. 
(The Safe Guidance and Handling of Aircraft in 
the Air) 


30 CENTRAL CHAMBERS, EALING, W.5. 
W', offer all courses appertaining to pilot/navigator 
icences. 


O contact us on any problem you have in mind and 
we will do our utmost to help. (0248 


TWIN CONVERSIONS 


EMINI aircraft, fitted radio, £6 per hour day, £7 
per hour night; dual or solo.—Southend yi 
School, Essex. Rochford 56204. [0333 


Nigsr flying. Auster and Gemini aircraft with radio, 
from £4 per hour.—Soutnend-on-Sea Flying 


School. Tel.: Rochford 56204. [0451 
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TUITION 
THE LONDON SCHOOL OF AIR NAVIGATION 


Alt features pilot/navigator qualifications: 60 per 
cent. of total passes in Senior’s. Those sponsored 95 
per cent. pass at first sitting in Junior’s. Our personal 
coaching methods unsurpassed. New “Home Study” 
courses excellent alternative; finest of kind; full cover- 
age; unique in application; ideal those seeking career 
or higher licences. Link; briefing, procedures and 
R/T; type ratings; refresher with instrument flying, 
basic and advanced. Integrated scheme most efficient 
and economical. Advice without obligation. 
33 Ovington Square, Knightsbridge, London, S.W.3. 
Ken. 8221. {0277 
LEARN to fly for £24; instructors’ licences and instru- 
ment flying for £3 per hour; night flying £4 per 
hour; residence 5 gns. weekly. Approved M.C.A. pri- 
vate pilot’s licence course. —Wiltshire School of Flying, 
Ltd., Thruxton Aerodrome, Andover, Hants. (0253 
F.R.Ae.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 
© “no pass no fee’”’ terms; over 95 per cent. successes. 
For details of exams and courses in all branches of aero- 
nautical work, navigation, mechanical eng., write for 
144-page handbook, free.—B.I.E.T. (Dept. 702), 17 
Stratford Place, London, W.1. {0707 
RITAIN’S AIR UNIVERSITY CAN TRAIN YOU 
for en airline career. Hundreds of today’s airline 
captains and key maintenance personnel are graduates 
of this famous establishment. Course are available for 
Commercial end Airline Transport Pilots’ Licences, 
Instrument R iting and Maintenance Engineers’ Licences. 
| details of these ani other courses, apply to:— 
The Commandant, Air Service Training, Ltd., 
Hamble, Southampton. [0970 
REE! Brochure giving details of courses in all 
branches aero eng. covering A.F.R.Ae.S., A.R.B. 
Certs., M.C.A. exams, etc. We are the only postal 
training college operated by an industrial organization. 
—Write to EM Institute, Postal Division, Dept. 
F.26, 43 Grove Park Rd., London W.4. (Associated 
with H.M.V.) [0962 
OUTHEND - ON - SEA MUNICIPAL AIR 
CENTRE AND FLYING SCHOOL, Essex. Tel.: 
Rochford 56204. Training for private, commercial 
licences and instructor’s endorsements. M.C.A. 
approved 30-hour course. Tiger Moth and Auster air- 
craft. Special facilities for training in instrument ratings 
end radio procedure. Hourly day rates: Solo £3, dual 
£3/5/-. Contract rate £2/10/-. Night: £4 solo, £4/5/- 
dual. No entrance fee or subscription. Trial ee le 
0332 
ERONAUTIC AL. Cemprehensive full-time tech- 
nical and practical training for careers in all branches 
of aviation engineering. Diploma course leads to 
| executive appointments in civil aviation, 
design and development, dre ughtsmanship, maintenance, 
etc. Extended covrses to prepare for A.F.R.Ae.S. and 
A.M.I.Mech.E. examinations.—Write for prospectus to 
Senior Master, College of Aeronautical Engineering, 
Chelsea, London, $.W.3. Flaxman 0021. 0019 


SITUATIONS VACANT 


The engagement of persons answering these advertisements 

must be made through the local office of the Ministry of 

Labour and National Service, etc., if the applicant is a 

man aged 18-64 or a woman aged 18-59 inclusive, unless 

or she or the employer is excepted from the provision 
of The Notification of Vacancies Order 1952. 


IMPERIAL ETHIOPIAN AIR FORCE 
TRAINING SCHOOL 


SENIOR TECHNICAL INSTRUCTOR 


SENIOR TECHNICAL INSTRUCTOR is 
required for the Ethiopian Air Force Training 
School, situated about 20 miles from the capital, Addis 
Ababa. The candidate should preferably be a graduate 
in aeronautical, electrical or mechanical engineering or 
hold equivalent qualifications, and should have been in 
o—— of a training schcol or have held a post of com- 
arable responsibility in the R.A.F. Selary up to 
ith. $12,150 per annum, tax free, according to quali- 
fications and experience, plus Eth. $350 towards in- 
surance premium in lieu of superannuation. (Eth. 

$7.07 = £1), 
HE candidate selected will be commissioned in the 
Imperial Ethiopian Air Force with the rank of 
captain. He will be provided with free living accom- 
modation in a house provided with heavy furniture, and 
having electric light and power and piped water supply. 
An officer appointed from overseas is granted air pas- 
sages both ways for himself, wife and two children, and 
six weeks annual leave, of which four are cumulative 
for home leave. The selected candidate should be in 
a position to commence duties early in 1954. Further 
information and application forms can be obtained 
from the Educational Adviser, Imperial Ethiopian 
Embassy, 17 Prince’s Gate, London, S.W.7, to whom 
applications, giving names and addresses of three per- 
sons to whom reference may be made, and full par- 
ticulars of education, training and teaching experience, 
should be sent not later than December 7th, 1953, a 

{1 


—Please send full details of experience, etc., to 
1603. {1260 
“A” or “C” Licensed engineer wanted for work on 
small aircraft.—Full particulars to Nightscale 
Aircraft Services, Denham. {1281 


AIRCRAFT seat designers and stressmen required. 
Box 


Vickers-Armstrongs 
Limited 


WEYBRIDGE 


have vacancies for:— 


1. INSPECTORS covering the 
following types of work: detail 
fitting, sub-assemblies, Machine 
Shop, Tool Room, sheet metal, 
final aircraft erection, and elec- 
trical systems, 


2. SUB-CONTRACT DEPART- 
MENT ASSISTANTS, experi- 
enced in engineering (preferably 
aircraft) production methods and 
progress procedure to expedite the 
supply of component parts, etc., 
from Sub-Contracting firms. 

Applicants should be in a position 

to travel daily to Weybridge or make 

their own housing arrangements. 

Assistance can be given to secure 

individual lodging accommodation. 

Apply to the 
Employment Manager, 
VICKERS-ARMSTRONGS 
LIMITED 
(Aircraft Section) 
WEYBRIDGE, SURREY 


THE DUNLOP RUBBER 
COMPANY LIMITED 


Aviation Division, Coventry 
require 
SENIOR 
DESIGN DRAUGHTSMEN 


capable of carrying projects through 
from conception to completion, also 


JUNIOR 
DETAILS DRAUGHTSMEN 


and 


SENIOR AND JUNIOR 
STRESSMEN 


Experience of light hydraulic or 
pneumatic equipment would be 
advantageous. The company’s pro- 
gramme offers excellent prospects of 
permanent, interesting employment 
under congenial working conditions. 
Salary will be commensurate with 
qualifications and experience. Apply 


Labour Manager, 
DUNLOP RUBBER CO. LTD., 


Aviation Division, 
Foleshill, Coventry 


AIRCRAFT SPRING WASHERS 


TO BS. 


S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


SPECIFICATION 


SITUATIONS VACANT 
HER MAJESTY’S COLONIAL SERVICE 


Vacancies for 
(a) Senior Signals Officer (CDE.98 14 02) 
and (b) Signals Officers (CDE.98 14/01) 
Aviation Department, Nigeria 


UTIES of (a) to assume executive control of and 
maintain the aeronautical mobile tele-communica- 
tions and radio navigational aid equipment at Kano and 
Lagos airports; to supervise the signals staff and ensure 
co-ordination of telecommunications procedures; to 
advise the Director of Civil Aviation on telecommunica- 
tions matters, and attend International Conferences as 
Technical Adviser for the West African Territories 
Duties of (b) to maintain all aeronautical mobile tele- 
communications and radio navigational aid equipment 
at Civil Aerodromes in Nigeria and to ensure that 
1.C.A.O. procedures and practices are observed. 
APPOINTMENTS are either pensionable on pro- 
bation in the salary scale £830-£1,560 (minimum 

entry point for Senior Signals Officer £1,400 per annum) 
or on contract in the scale £895-£1,719 (minimum entry 
point for Senior Signals Officer £1,513 per annum), 
point of entry depending on war services and approved 
experience. A substantial gratuity is payable on satis- 
factory completion of contract appointment. it 
REE first-class passages are provided for the officer 
and his wife, and an allowance of £75 per annum each 
is payable in respect of a maximum of two children 
Leave is granted at rate of seven days per month of 
resident service. Government quarters if available are 
provided at low rental. - 
ANDIDATES must be A.M.L.E.E., or have taken, 
or be exempted from, sections A and B of the exam- 
ination for associate membership provided they attain 
corporate membership within three years, or have a Ist 
or 2nd-class honours a in engineering or physics 
Previous experience with aeronautical telecommunica- 
tions equipment is desirable. A knowledge of modern 
theory and practice of radio and electricity and its 
application to air navigation, with particular reference to 
the procedures and other requirements of the Inter- 
national Civil Aviation Organisation is necessary. 

PPLY in writing to the Director of Recruitment, 

Colonial Office, Great Smith Street, London S.W.1, 
iving briefly: age, qualifications and experience. 
ention the reference number shewn against the post 
applied for. {1302 


KINGSTON-UPON-HULL EDUCATION 
AUTHORITY 


Municipal Technical College 
Principal: Emlyn Jones, M.Sc., F.R.1.C. 


REQUIRED, to commence duty as soon as possible 
lecturer in aeronautical engineering in the Mechanica 
Engineering Department at the Kingston-upon-Hull 
Municipal Technical College. Applicants should 
possess a good honours degree with industrial and/or 
research experience. The person appointed will be 
required to teach Theory and Design of Structures to 
honours degree standard. Ability to assist in the teaching 
of aerodynamics will be an advantage. A suitably 
qualified candidate will be considered for a senior 
lectureshi i 

ALARY: Burnham Technical Scale. Lecturer: 
J £940 x £25—£1,040 per annum; senior lecturer: 
£1,040 x £25—£1,190 per annum. 

URTHER particulars and application forms, to be 

returned within 14 days of the date of this issue, will 
be supplied by the Chief Education Officer, Guildhall, 
Kingston-upon-Hull, on receipt of stamped, addressed, 
foolscap envelope. {129 


TECHNICAL INSTRUCTORS 


2 airframe and 1 electrical, for aircraft servicin 
school. Applicants must have had good technica 
training and sound practical experience on the main- 
tenance of modern aircraft. Also be capable of lecturing, 
drawing instructional diagrams and writing students 
lecture notes. 

PPLICANTS should be in a position to travel daily 
A to Weybridge or make their own housing arrange- 
ments. Assistance can be given to secure lodging 
accommodation. 

Apply to the Employment Manager, 


VICKERS-ARMSTRONGS LTD. 


(Aircraft Section), 
WEYBRIDGE, SURREY. {1301 


FULL-SCALE LAYOUT DRAUGHTSMEN 


ERCIVAL AIRCRAPT, Ltd., invite applications for 
the above vacancies in their full-scale layout depart- 
ment. Applicants should possess a thorough knowledge 
of geometrical problems and should be well versed in the 
principles of compound projection. Previous layout 
experience preferable and successful candidates will be 
required to work on initial design problems.—Applica 
tions, in writing, to the Personnel Manager, Percival 
Aircraft, Ltd., Luton Airport, Beds, stating age, 
experience, and salary required {1217 


SKYWAYS, Ltd. require aircraft engineer with York 
‘JF Merlin A. and C. licences for Mediterranean base 
Generous allowances.—Write: Personnel Manager, 


7 Berkeley St., W.1. (1305 
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H. M. HOBSON 


LIMITED 
have 
VACANCIES 
in their 
DESIGN OFFICE 
as under:— 
2 SENIOR DESIGNERS 


Preferably with experience of 
hydraulic mechanisms or fuel 
metering systems. 


1 ASSISTANT WEIGHTS ENGINEER 
2 STRESSMEN 


1 MODIFICATION 
DRAUGHTSMAN 

DESIGN DRAUGHTSMEN 
DETAIL DRAUGHTSMEN 

The work is of a progressive nature, 
connected with fuel systems for gas 
turbines, ram jets, and rocket 
motors, as well as hydraulic flying 
control equipment for aircraft and 
guided missiles. 


Good salaries offered. 


Out-of-pocket expenses paid to 
applicants attending interviews. 


Apply, stating experience, age and 
salary required to:— 


H. M. HOBSON LTD. 


Hobson Works, Fordhouses, 
Wolverhampton, Staffs. 


SITUATIONS VACANT 


BLACKBURN & GENERAL 
AIRCRAFT LIMITED 


have vacancies at BROUGH (E. Yorks) 

in the following categories :— 
DRAUGHTSMEN 

Senior and intermediate grades. Previous 

aircraft experience essential for senior 

grade and desirable for intermediate 


grade. 
STRESSMEN 
Senior and intermediate grades of H.N.C. 
minimum standard. Previous aircraft 
experience essential for senior grade and 
desirable for intermediate grade. 
STRUCTURAL & 
MECHANICAL TEST SECTION 
Technical Assistants with experience of 
test work on aircraft structures and 
installations, test result analyses, and 
compilation of reports. 

FLIGHT TEST 
DEVELOPMENT SECTION 
Senior Technical Assistants for planning 
of Handling & Performance flight test 
programmes, flight test observing, analy- 
sis of test results and compilation of 
reports. Good aerodynamics and techni- 
cal background and previous experience 

of this type of work essential. 
Senior Flight Test Engineers for 
similar work on Installations. Good 
engineering and technical background 
and previous experience essential. 
The Company's programme on Military 
and Civil aircraft offers excellent pros- 
pects of permanent and interesting work, 
under congenial conditions at salaries 
commensurate with qualifications, ability 
and experience. 
Applications, giving particulars of age, 
training and experience to:— 
THE PERSONNEL MANAGER 
Blackburn and General Aircraft Ltd., 
BROUGH, EAST YORKS 


ASSISTANT CHIEF INSPECTOR 
(AIRCRAFT) 


PULLy qualified inspector required for position as 

assistant chief ag wegen for expanding Midlands 
company engaged in the manufacture of aircraft sheet 
metal details and assemblies. Should be fully conversant 
with Ministry procedures. ‘The position offers excellent 
scope and carries a Pee salary. Apply in first instance 
by details of previous experience to 
REF {1307 


AIRCRAFT 
PLANNING ENGINEER 
pur experienced planning engineer required for 
expanding Midlands company engaged in the manu- 
facture of aircraft sheet metal assemblies. The position 
offers excellent scope for advancement and carries a good 
salary. Apply in first instance by letter, giving full 


details of previous experience to REF. “EL.”’—Box 1812. 
{1308 


ADIO technicians required as signals assistant 
inspectors of police by the 
OVERNMENT OF KENYA for one tour of two 
years, extending to three years by mutual consent, 
and with possibility of permanency. Commencing 
salary, etc., according to previous experience in scale 
£796 rising to £1, 134 a year. Gratuity (at least £162 
after two years’ service) payable on satisfactory final 
completion of service. Outfit allowance £30. Uniform 
allowance £10 a year. Free passages. Liberal leave on 
full salary. Candidates, aged 20- 35, should be at least 
5ft 7in without footwear, have normal vision without 
glasses and be of good education. They should possess 
a sound knowledge of the installation and maintenance 
of modern low- and medium-powered V.H.PF., static 
and mobile equipment, H.F. transmitters and receivers, 
petrol generators and diesel electric sets. Previous 
police experience not necessary. 
APPL , in writing, to the Crown Agents, 4 Mill- 
bank, London S.W.1, stating age, name in block 
letters, whether married or single, full qualifications 
and experience, and quote M1/ 35931, FE. 131 
HE DE HAVILLAND ENGINE CO., Ltd. have 
the following technical vacancies available at their 
Hatfield factory. 
Tk ‘CHNICAL assistants are required in a laboratory 
engaged on gas turbine components and research 
and development. Applicants should be of at least 
Higher National standard, with a preference for a degree 
and with some knowledge of either thermodynamics, 
aerodynamics, or heat transfer. Practical ability is 
essential and experience of experimental techniques 
connected with gas flows, combustion or the testing of 
compressors and turbines would be an advantage. 
pte salaries and prospects to suitable applicants 
B —good canteen facilities—5-day week. Please write 
in confidence, giving age, full details of previous experi- 
ence and salary required to The Personnel Officer, The 
de Havilland Engine Co., Ltd., Manor Road, Hatfield, 
Herts. [1300 
WE IGHT engineer required. Aircraft experience 
essential, Apply: Blackburn and General Aircraft 
Ltd., London Design Office, 63 Old Brompton — 
‘ondon S.W.7. {1291 
KYWAYS, Ltd., have vacancies for captains with 
D Civil Licences and Group | endorsement on York 
aircraft. Please communicate with the Personnel 
Manager, 7 Berkeley Street, W.1. {1290 
ELICOPTER pilots and engineers wanted for our 
clients. —Write, giving full experience, licences and 
sll Helicopter Sales (C.C.) Ltd., Hunton Bridge, 
Herts. {1289 
RADIO officer required immediately. Current lic- 
ences essential, flying boat experience an advantage. 
—Detailed applications to Operations Manager, Aquila 
Airways, L 1 Great Cumberland Place, W.1. [1314 
ROJECT engineers. There are interesting vacancies 
for suitably qualified men with initiative, for 
a number of positions on a wide variety of project work 
both on civil and Service aircraft and engine conversion, 
overhaul and production. 
SSIGNMENTS will cover either design investiga- 
tion and modification, investigation of production 
methods and problems. Applicants should have back- 
— of aircraft or engine apprenticeship to Higher 
ational standard, followed by either design and tech- 
nical office, planning and ratefixing or aircraft servicing 
experience.—Applications should be addressed, in the 
first instance, to the Personnel Officer, Field ——— 
Services, Ltd., Croydon Airport, Surrey. {125 
{NIOR and intermediate design draughtsmen 
ood experience of aircraft or light structural or 
mechanical engineering, required for aircraft and 
armament project work.—Apply, by letter, to Ports- 
mouth Aviation, Ltd., The Airport, Portsmouth. [0612 
LICENSED radio engineer and radio mechanics at our 
base at Stansted Airport, Essex.—Apply by letter or 
telephone to the Senior Radio Engineer, Aviation 
Traders, Ltd., Southend Airport, Essex. Tel.: Rochford 
56491. (0950 
THE Navigational Projects Division of The English 
Electric Co., Ltd., Luton, require technical super- 
visory engineers for their projects offices. Preference 
will be given to graduate engineers who have had some 
administration experience in the aircraft or associated 
industries. Structural, systems and electronic engineers 
with a knowledge of design for production are required. 
These are senior appointments carrying appropriate 
salary cial circumstances housing assistance will 
be AB he Applications to Dept. C.P.S., 336-7 
Strand, W.C.2, quoting Ref. 1145A. [1268 


BLACKBURN & GENERAL 
AIRCRAFT, LTD. 


63 OLD BROMPTON ROAD, 
LONDON, 8.W.7 


urgently require 


SECTION LEADERS 


Aircraft design experience essential 


SENIOR DRAUGHTSMEN 


Fully experienced with aircraft design 


Please write in the first instance to 
the Manager at the above address. 


Salaries will be commensurate 
with abilities and experience. Ex- 
cellent prospects for the right type 
of man, congenial working condi- 
tions, and every opportunity for 
advancement. 


RADIO/ NAVIGATOR 


required for test flying at HURN 
DEPOT, near Bournemouth. 
Experienced applicants only con- 
sidered, holding Civil radio licence 
and a Civil navigator’s licence. 
Apply, giving full details of quali- 
fications and experience, to the 


Employment Manager 


VICKERS-ARMSTRONGS LID. 


(Aircraft Section) 
WEYBRIDGE - SURREY 


THE DE HAVILLAND 
AIRCRAFT CO. LTD. 


require 


SENIOR 
DESIGN DRAUGHTSMEN 


experienced in the design of 


INTERIOR CABIN FURNISHING 
of 
CIVIL AIRCRAFT 


The appointments offer scope for 

imagination in executing luxurious 

layouts in large Civil Airliners and 
small Executive Aircraft. 


Apply, stating age, experience, and 


salary required to :— 


Chief Draughtsman 
The de Havilland Aircraft Co. Ltd. 
Hatfield, Herts. 
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SITUATIONS VACANT 


SITUATIONS VACANT 


IRCRAFT or mechanical draughtsmen, all graded 
and junior aircraft stress and weightsmen required. 
—Apply, stating age, experience and salary required, 
to the Chief Dra tsman, Alan Muntz and Co., Ltd., 
Aircraft Division, Langley Aerodrome, Slough, wones 


AVIATION TRADERS (Eng.), Ltd., urgently require 
stressmen, aerodynamicist and senior designing 
draughtsmen, to work on new civil project.—Written 
application stating age, experience and salary required, 
to Chief Designer, Stansted Airport, Stansted, mae 


XPERIENCED aircraft loftsmen required. Housin, 

accommodation will be made available to selecte 
applicants. Those interested should apply, giving full 
letails and quoting reference F/C.17, to the Personnel 
Officer, Saunders-Roe, Ltd., East Cowes, Isle of Wiens 


RMSTRONG SIDDELEY MOTORS require four 
senior design-draughtsmen with wide general 
experience for interesting work on research develop- 
ment and production testing equipment for gas turbine 
engines.—Apply to Reference DD1, Personnel Manager, 
Armstrong Siddeley Motors, Coventry. {1282 
ECHNICAL assistant required for structural test 
work. Previous experience, including strain gaug- 
ing, is essential. Degree or H.N.C. desirable.—Apply, 
giving full details, salary required and quoting reference 
7/C.19, to the Personnel Officer, Saunders-Roe, Ltd., 
East Cowes, Isle of Wight. {1317 
GTRESSMEN and design draughtsmen urgently 
required for new project work. Highest grade 
salaries and pension scheme to suitable applicants. 
Reply, giving details of age, experience and qualifications 
to Personnel Manager, Scottish Aviation, Ltd., Prest- 
wick Airport, Ayrshire. [1287 
M. HOBSON, Ltd., invite applications for posi- 

¢ tions in the drawing office as follows: designers, 
detail and modification draughtsmen, checkers, stress- 
men. The work is concerned with interesting projects 
connected with fuel metering equipment and hydraulic 
flying controls for aircraft.—Hobson Works, Fordhouses, 
olverhampton. [0420 
REQUIRED immediately by Percival Aircraft, Ltd., 
Luton Airport, Beds, several draughtsmen with 
comprehensive experience of engine installation and 
allied systems. Good welfare facilities, including staff 
pension scheme.—Applications in writing, stating age, 
ualifications, experience and salary required to the 
ersonnel Manager. {0601 
SSISTANT estimator 'ratefixer. Age 25-35, sound 
basic training in general engineering is essential, 
with experience in aircraft detail and assembly work. 
Education must be at least school certificate standard. 
Write, giving full particulars of age, qualifications and 
experience, to Airtech, Ltd., Aylesbury and Thame 
Airport, Haddenham, Bucks. [1304 
Test laboratory assistants (male) required by Percival 
Aircraft, Ltd., Luton Airport, Beds. National Certi- 
ficate standard and previous experience on design of test 
laboratory equipment desirable. Good welfare facilities 
including staff pension scheme.—Applications, stating 


ualifications, experience, age and salary required to 
ersonnel Manager. (0596 
ORMALAIR, Ltd., invite applications from 


draughtsmen for work on aircraft pressurization and 
high altitude breathing equipment in their Yeovil and 
Cricklewood drawing offices. Applicants should be of 
H.N.C. standard. A generous superannuation scheme 
is in operation. Applications should be addressed to the 
Personnel Officer, Normalair, Ltd., Yeovil. [1288 
UALITY control engineer. A vacancy exists for a 
capable engineer to organize and take charge of the 
quality control section of an established aircraft com- 
pany in the Midlands engaged on the overhaul and 
repair of various types of British and American aircraft 
and also the manufacture of aircraft details and sub- 
assemblies. 
QUITABLE applicant should have previous experience 
of A.I.D. inspection procedure and also a sound 
knowledge of production control principles. Preference 
will be given to applicants with a Higher National 
Certificate or equivalent qualifications. Applications 
should be made in writing to Personnel Department, 
Field Aircraft Services, Ltd., Nottingham Aerodrome, 
Tollerton, Notts. 
ERONAUTICAL engineer, with degree and some 
industrial design experience on modern aircraft, 
required immediately by firm engaged on the design and 
development of the latest aircraft instruments for the 
Ministry and Commercial Organizations. Position offers 
wide scope for initiative. Salary according to experience 
and qualifications. Croydon area.—Apply Box Co 
86 
IR FORCE, Naval, civil and helicopter aircraft all 
under design and development at Percival Aircraft, 
Ltd., Luton Airport, Beds. Applications are invited 
from senior and junior draughtsmen and stressmen for 
work on this interesting programme. Good welfare 
facilities, including staff pension scheme.—Write, giving 
details of experience and salary required, to Personnel 
Manager. [0595 
NSPECTOR-IN-CHARGE required for duties at 
Edinburgh. Experienced in A.I.D. and A.R.B. pro- 
cedure for servicing and installation development work 
on military transport, fighter type and light civil trans- 
port aircraft. Piston, gas turbine and propeller turbine 
engines. Should hold A, B, C, and D Licences (A and 
C on Dove an advantage). Staff pension scheme. Good 
prospects.—Apply, giving full details of training, quali- 
fications and experience, quoting Ref. T.1.D. LC., to 
the Personnel Officer, Ferranti, Ltd., Ferry Road, 
Edinburgh 5. [1264 


INISTRY OF SUPPLY requires technical authors 

at Chessington, Surrey, to prepare instructional 
handbooks and associated circuitry for the Services on 
description, operation, servicing and repair of aircraft 
equipment; (1) gun and bomb sights (2) general, navi- 
gational and computing instruments, Ref. D438/53A; 
(3) electrical and electronic components, and (4) com- 
lete aircraft instrument and electrical installations, 
ef. D439/53A._ British of British parents essential. 
Vacancies in three grades ranging from minimum of 
£607 to maximum of £980.—Application forms, with 
particulars of posts, qualifications, salary, location and 
conditions of service from M.L. & N_.S., Technical 
and Scientific Register (K), 26 King Street, London, 
S.W.1, quoting appropriate reference. {1319 
INISTRY OF SUPPLY requires assistant tech- 
nical costs officers to prepare detailed prime cost 
estimates for general mechanical and electrical engin- 
eering. Some posts in aeronautics, radio, radar. Based 
London, considerable travelling. Qualifications: British, 
of British parents. Recognised engineering apprentice- 
ship, O.N.C. or equivalent desirable. Good experience 
in rate-fixing, operational planning, prime cost esti- 
mating for high class engineering products. Blueprint 
test will be given. Salary within £506 (age 26) to £733 
according to grade and age. Not established but oppor- 
tunities to compete for establishment may arise.— 
Application forms from E.A.1315, Ministry of Labour 
and National Service, London Appointments Office, 
1-6 Tavistock Square, London, W.C.1. {1320 


UNRESERVED SALE 


of EX-BRITISH EUROPEAN AIRWAYS 


NEW & USED STORES 
OF BRITISH & U.S.A. MANUFACTURE 
including about 450 dozen Spoons and Forks, 
Electric Bacon Slicer, Milk and Coffee Jugs, 
Radio Transmitting and Receiving Sets, 
Rectifiers, Valves and Spares. Large quan- 
tity of Aeronautical Instruments, Cable, 
Platform Weighing Machine, Electric 
Motors and Pumps, 12 h.p. and 25 h.p. 
Electric Motors and numerous other effects. 


To be Sold by Auction by 


SWAFFIELD & SON 


(Henry Swaffield, N. B. Foster, Leslie J. Swaffield) 
(Chartered Auctioneers and Estate Agents) 
at their 


WOBURN STREET SALEROOMS 
AMPTHILL, BEDFORD 


on 


WEDNESDAY, 2nd DECEMBER, 1953 


at 10.30 a.m. promptly 


On view: Monday, November 30 and Tuesday, 
December 1 from 9 a.m. to 4 p.m. and on 
morning of Sale. 


Catalogues, price 6d. (Postal Orders only will 
be accepted) admit one person on Sale Day 
and two persons on view days, from the 
Auctioneers’ Offices, Market Place, Ampthill, 
Bedford (Tel.: Ampthill 2211, 3 lines). 


REFUELLING EQUIPMENT 
FOR SALE 


500 gallon T.B. Self Mobile Refuellers. 
900 gallon Brockhouse Trailers. 

900 gallon Bedford Q.L. Tankers. 
Above fully reconditioned to ‘‘as new’ 


standards, supplied with six months’ 
guarantee. 


Also Coles Cranes, lorry mounted and self 
mobile, crane repairs, spares and sales. 


DERBY AVIATION LIMITED 
Derby Airport, Burnaston, Derby 


British Air Line Pilots’ Association 
95 MOUNT STREET, W.1 
Tel.: CROsvenor 6261 


Membership open to all Commercial and 

Service pilots. For tull details as to the 

objects and particulars of Membership 
please write to Secretary. 


RMSTRONG SIDDELEY MOTORS, Coventry, 
have vacancies for a number of designers and senior 
and junior draughtsmen. Although gas turbine experi- 
ence is most advantageous it is not necessarily essential 
as training will be given in this specialized work to 
suitably qualified draughtsmen.—Apply in detail to 
Reference F.103, Personnel Manager, Armstrong 
Siddeley Motors, Coventry. [0200 
AERODYNAMICISTS, with some industrial design 
experience of modern aircraft, required immediately 
by firm engaged on the design and apecluamans of the 
latest aircraft instruments for the Ministry and com- 
mercial organizations. Position offers wide scepe for 
initiative. Academic background desirable but not 
essential. Salary according to experience and qualifica- 
tions. Croydon area.—Apply Box 1618. 1262 
AERONAUTICAL engineer, with degree and some 
industrial design experience on modern aircraft, 
required immediately by firm engaged on the design 
and development of the latest aircraft instruments for 
the Ministry and commercial organizations. Position 
offers wide scope for initiative. Salary according to 
experience and qualifications. Croydon area.—Apply 
Box 1619. {1263 
ARMSTRONG SIDDELEY MOTORS, Coventry, 
have vacancies for technical assistants for research 
and experimental work on aircraft gas turbines, par- 
ticularly on compressors, turbines and aerodynamic 
flow problems. Engineering degree, H.N.C. or equiva- 
lent, necessary.— Write in detail to Personnel Manager, 
Ref. GWB, Armstrong Siddeley Motors, Coventry 
{1259 
HE ENGLISH ELECTRIC Co., Ltd., Luton, have 
vacancies for technical assistants of H.N.C. standard 
to take charge of development structural tests as part of 
a comprehensive programme of testing on guided 
weapons. Previous experience of structural develop- 
ment or aircraft stressing an advantage. Some vacancies 
also exist for junior laboratory assistants.—Apply, 
stating age and experience, to Dept. C.P.S., 336-7 
Strand, W.C.2, quoting ref. 1147B. {1269 
PAGE (Reading), Ltd., The Aero- 
drome, Woodley, Reading, eve vacancies in their 
Design Offices for a senior electrical draughtsman, senior 
design draughtsmen, an intermediate jig and tool 
draughtsman and senior and intermediate stressmen 
and weightsmen. They are required for work on an 
interesting new project with good opportunities for 
advancement in an expanding Design Office. —Please 
send full particulars of experience, etc., to the Personnel 
Officer. (0235 
XCEPTIONAL eoucteetiin exist in the London 
area for a number of really ambitious electro- 
mechanical designers, with drive and initiative. Those 
having a proven record of experience in aircraft accessory 
design are preferred, but applications from adaptable 
designers of a.c. and d.c. fractional horse-power motors, 
inverters, electrical control gear and or associated 
equipment will be welcomed. Three of these vacancies 
are for senior men, capable of controlling design groups 
Substantial salaries are offered for all posts, commen- 
surate with individual experience and qualifications 
H.N.C. minimum). Write in the first instance, quoting 
reference F827, in confidence, to Box 1794 {1294 
RMSTRONG SIDDELEY MOTORS Stress 
Department have vacancies for interestirg and 
important work on gas turbine aero engines. This work 
covers all aspects of the strength and reliability of the 
engines and their installations, and is carried out in 
direct contact with the design and experimental depart- 
ments. Degree in mathematics or engineering, or H.N.C 
or its equivalent required. No experience necessary, 
but useful experience in design, stressing, experimental 
or practical work will be taken into account in fixing 
suitable and progressive salary.—RKeply to Reference 


DRE.3, Personnel Manager, Armstrong Siddeley 
Motors, Coventry. {1143 
IRELESS operator/mechanic required for the 


Nyasaland Government Aviation Department for 
one tour of two to three years with prospect of per- 
manency. Salary, etc., in scale £651 10s. rising to 
£1,103 a year. Outfit allowance £30. Free passages 
Candidates, over 25 and preferably single, must be able 
to transmit and receive morse at 25 w.p.m. plain, 
20 g.p.m. code. They must have a knowledge of the 
maintenance of radio transmitters and of diesel-electric 
plants up to 20 kW, the installation and maintenance 
of V.H.F. D/F. equipment, the theory and design of 
aerial systems, and of radio theory and workshop 


experience. 
Waite to the Crown Agents, 4 Millbank, London, 
S.W.1. State age, name in block letters, full 
qualifications and experience, and quote M2C/30265/FE 
{1321 


SITUATIONS WANTED 


VAILABLE January, engineer, A, B, C, X. Pre- 


pared to go anywhere.—Box 1828. {1316 
ILOT, 27, single (R.A.F.V.R.), “A” Licence, 
driving licence, seeks employment. Anything con- 
sidered.— Box 1856 {1322 


OMMERCIAL pilot, 23, Norwegian, 300 hours, 

, seeks position. Anything considered. Available 
immediately.—Box No. 12072, to A'S Hoydahl Ohme, 
Oslo, Norway (1312 
OUNG man, 27, public school education, secks 
post with airline, charter service or club, adminis- 
trative or otherwise. Business experience, private 
pilot’s licence, experienced gliding instructor. Anything 
considered. —Box 1827 {1315 
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£40 FLIGHT 


AEROPLANE 
and Engine 


E. OPPERMAN LTD. 


Stirling Corner (A.1. Route), Boreham Wood, 
Herts., England. Phone: Elstree 2021 
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and 
General 


Industrial 
purposes 


The special ‘B-W’ Electric 
Furnace illustrated is pro- 
vided with doors at each 
end for heating tubes prior 
to bending. The wide ‘B-W’ 
range covers equipment 
designed to meet every in- 
dustrial heating require- 
ment. Let us have your 
enquiry today. 


* 


‘B-W’ Electric FURNACES 
¢ For temperatures up to 1400°C, 


‘B-W’ STANDARD PRODUCTS INCLUDE : 
OVENS @ FURNACES 
IMPREGNATING PLANTS @ HUMIDITY CABINETS 
LEAD POTS @ TINNING BATHS 
METAL POTS @ SALT BATHS 
and SPECIALS to requirements 


INDUSTRY NEEDS HEAT—YOU NEED ‘<‘B-W’ 


COOMBE RD., NEASDEN LANE, LONDON, N.W.10. GLAdstone 1152 
LONDON OFFICE: 2, DORSET SQUARE, N.W.1. AMBassador 5485 


Component Specialists 
to the Aireraft Industry 


Components made to manufacturer's specification 


Ama! Ltd., Holdford Rd., Witton, Birmingham 6 
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with 
STEERABLE 
NOSE WHEEL 


Economical and efficient 
air line operation is greatly 
influenced by ease of ground 
handling. On the Airspeed 
Ambassador this is ensured by 
the use of a Dowty hydraulically 


steered Nose Wheel. 


DOWTY EQUIPMENT LIMITED CHELTENHAM 
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cheaper to operate 


than any other airliner 


The Britannia 250 will vs 
BLOCK SPEED 
transport 87 passengers 
plus 16,000 Ib. of freight se 
PAY LOAD 
over a great span of ranges a 
at high block-speeds and the ee PENCE PER PASSENGER MILE 


lowest operating costs in the world. 


© 1.000 1.500 2.000 2.500 3.000 3,500 4,000 4500 5500 
STAGE LENGTH .STA 
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